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ABSTRACT 
Background 
This study explored training effectiveness for community health workers 
(CHWs) in a successful intervention in which they conducted primary screening 
for cardiovascular disease (CVD) in low resource settings. Implementation 
challenges related to scaling were explored with key informants.   
Methods 
A multiple methods assessment was conducted to: (1) quantitatively assess 
training effectiveness; (2) qualitatively capture the CHWs’ experience of training; 
(3) gather feedback from key stakeholders about factors anticipated to impact 
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scaling the intervention to the population level. Change in knowledge levels at 
three different time points was determined through comparison of group means 
(ANOVA). The Consolidated Framework for Implementation Research (CFIR) 
guided the qualitative data collection and analyses, using nVIVO® and Atlas.ti® 
software, combined with manual coding.  
Results  
Training was effective at increasing content knowledge of CVD and the effect 
persisted for 3–6 months after completion of field work. CHWs felt empowered 
by the training and the acquisition of new skills but some expressed their 
reservations about written tests being used to accurately capture their 
capabilities. Some supervisors (nurses) perceived CHW training as a threat to 
their own professional standing while also acknowledging the value CHWs 
added to health services through their expert community knowledge and 
connections. CHWs remained frustrated by inadequate and irregular 
compensation, disrespect from formally trained health professionals, lack of 
career development pathways, and failure to account for the influence 
environmental factors – safety, extreme weather, and infrastructure – in 
workload planning. Key informants raised additional concerns about the 
  x 
negative impact of ineffective government communication regarding CHW 
programs and policies to communities and key actors in the health care system, 
including failure to consult key stakeholders, lack of clear role definitions, setting 
standards for training and performance evaluation, and lack of supervisory 
mechanisms. The issue of financing for CHW programs was not raised by key 
informants. 
Conclusion 
Scaling strategies for successful interventions using CHWs need to be guided by 
well-designed implementation plans that include proactive, multi-level 
engagement with communities and health systems, and appropriate evaluation 
measures tied to health outcomes. Training effectiveness should be evaluated 
and linked to well-defined outcome measures in CHW’s programs that involve 
task-shifting. 
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CHAPTER ONE: BACKGROUND 
A. Burden of Disease 
A1. Global Burden of Non-communicable Disease (NCD) and Cardiovascular 
Disease (CVD) 
The burden of non-communicable diseases (NCDs) in low and middle income 
countries (LMICs) has grown substantially and compounds the impact of an 
already high burden of infectious diseases in LMICs.1,2  Cardiovascular disease 
(CVD) is a major contributor to the increasing burden of non-communicable 
diseases in these settings and the high rates of mortality due to cardiovascular 
disease events, such as stroke and heart attacks among wage earners in their 
peak income years (ages 35 – 64) significantly impacts the economies of these 
countries.2 Some of the primary risk factors for non-communicable diseases include 
hypertension (high blood pressure) 1, being overweight (body mass index ranges 
from 25.0 – 29.9 kg/m2) 2 or obese (body mass index > 30 kg/m2), tobacco 
consumption, excessive alcohol consumption, a sedentary lifestyle, and poor 
nutrition. With the exception of alcohol consumption (the evidence for the nature of 
                                                                        
1 Definitions for hypertension vary based on regional guidelines but for this project we 
considered persons with a systolic blood pressure greater than 140 mmHg to have high blood 
pressure.  
2 Using the definitions of the Centers for Disease Control and Prevention 
(http://www.cdc.gov/obesity/adult/defining.html) 
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the risk is still mixed)3-5 there is ample evidence that these are also risk factors for 
cardiovascular disease 6. The World Health Organization (WHO) estimates 
cardiovascular deaths attributable to these risk factors are: 13% due to raised blood 
pressure; 9% due to tobacco use; 6% due to physical inactivity; 5% due to obesity.7 
More importantly, these risk factors are also modifiable with lifestyle changes and 
CVD mortality can be improved with early detection of those already suffering 
from the disease6. The prevalence for select modifiable risk factors for CVD for each 
of the study sites between 2010 –2014 are listed in Table 1.1 and the USA is 
included for comparison.  
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Table 1.1: Age standardized prevalence for select risk factors for 
Cardiovascular Disease (CVD) for adults 18 years and older 
  Female Male 
Overweight (> 25 kg/m2) 2010 2014 2010 2014 
Guatemala 54.5 56.2 45.5 47.6 
Mexico 63.6 65.6 60.4 63.1 
South Africa 61.4 64 39.3 43.2 
Hypertension  
(SBPa > 140 mmHg or DBPb > 90 mmHg) 
2010 2014 2010 2014 
Guatemala 22.3 21.7 24 23.3 
Mexico 19.9 18.5 24.7 23.7 
South Africa 28.6 27.1 30.4 29.3 
Smokingc 2011  2013 2011  2013 
Guatemala 2.0 4 20.0 24 
Mexico 8.0 6.6 27.0 20.7 
South Africa 8 3.6 28.0 24.0 
Notes: (a) SBP = systolic blood pressure; (b) DBP = diastolic blood pressure; (c) these 
are the only, and latest, prevalence figures available in the WHO database. 
Source: WHO Global Health Observatory data repository 
(http://apps.who.int/gho/data/view.main.2430A) 
The WHO has noted the critical importance of investing in the prevention of non-
communicable diseases, as well as the importance of community screening––both 
for its ability to reach large segments of the population in a cost-effective manner 
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and for building community-based models of care for disease management, 
which is key in ensuring success in reducing and managing NCDs.8,9   
A2. Burden of Cardiovascular Disease in South Africa, Guatemala, and Mexico 
In 2011, cardiovascular deaths in Mexico accounted for 24% of the 
country’s overall mortality (approximately 170/100,000 for men and 130/100,000 
for women), while CVD deaths accounted for 14% of the overall mortality 
(approximately 140/100,000 for men and 110/100,000 for women) in Guatemala. 10 
In South Africa, cardiovascular deaths accounted for 18% of the country’s overall 
mortality (approximately 350/100,000 for men and 250/100,000 for women). 10 
Mortality rates for cardiovascular disease (CVD) in Guatemala and Mexico have 
remained relatively unchanged from 2004 to 2009, while South Africa saw a 
decrease of 11.5% (Table 1.2). The decline observed in Guatemala is most likely 
due to improved reporting of death outcomes. In the United States, the rapid 
decline in Table 1 has been attributed to an improvement in available medical 
therapies (approximately 50% reduction) 11 as well as improvement in the risk 
factor profiles for CVD through primary prevention efforts (approximately 
25%)12, which includes screening.   
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Table 1.2: Age-standardized Mortality Rates Per 100,000 for All Diseases of 
the Circulatory System (ICD Chapter 9 Codes): 2004 – 200913 
Country 2004 2005 2006 2007 2008 2009 
Guatemala 125.3 133.8 142.2 147.6 138.6 124.0 
Mexico 145.1 146.4 140.3 140.7 145.7 143.8 
South Africa 322.2 310.3 314.4 298.1 283.2 285.2 
United States of America* 168.4 163.3 154.7 149.2 146.1 139.4 
SOURCE: WHO Mortality Database. Geneva, Switzerland; 2014 
*Included for comparison. 
A summary of the distribution of three modifiable risk factors 10 for 
cardiovascular disease — hypertension, obesity, and smoking tobacco — for each 
study site and the USA is listed in Table 1.3.  
Data from the World Health Organization (WHO) shows that the 
proportion of both men and women with elevated blood pressure in the three 
study sites are all higher than their counterparts in the USA. Treatments rates for 
those reporting hypertension were 49.5% (95%CI: 47.6 – 51.5) for Mexicans and 
37.6% (95%CI: 34.9 – 40.3) for South Africans, respectively. Amongst those being 
treated, only 28% (95%CI: 26.2 – 29.8) in Mexico and 21% (95%CI: 18.8 – 23.3) in 
South Africa had their hypertension under control.  
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Table 1.3: Distribution of Three Modifiable Cardiovascular Risk Factors for 
Adults.10,14 
  RISK FACTOR (YEAR) 
Country 
Raised Blood 
Pressure (2008)  
 
[Systolic Blood 
Pressure > 140 
mmHg and/or 
Diastolic Blood 
Pressure > 90 
mmHg; persons 
aged > 25] 
Obesity (2008) 
 
[Body Mass Index 
> 30 kg/m2; persons 
aged > 20] 
 
Tobacco Smoking 
(2011) 
 
[Current daily use; 
persons aged > 15] 
  Men Women Men Women Men Women 
Guatemala 26.2% 19.2% 12.8% 24.8% 20.0% 2.0% 
Mexico 25.8% 20.1% 26.3% 37.4% 27.0% 8.0% 
South 
Africa 35.2% 32.4% 21.0% 41.0% 28.0% 8.0% 
USA 18.2% 17.8% 31.1% 34.8% 20.5% 15.3% 
SOURCES: World Health Organization: Noncommunicable Disease Country Profiles; 
Centers for Disease Control, USA. 
Approximately 13.6% of Guatemalan adults older than 20 years were reported to 
have hypertension.15 This rate is lower than the rate reported by the WHO (Table 
1.3), most likely due differences in data collection methods. While the WHO data 
used approximations based on a combination of published and unpublished 
literature collected from collaborating sources, the CAMDI study used previously 
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validated surveys and survey collection methods employed by the Pan-American 
Health Organization (PAHO), the Institute of Nutrition of Central America and 
Panama (INCAP), WHO (STEPS) and the Behavioral Risk Factor Surveillance 
System (BRFSS) National Health and Nutrition Examination Survey (NHANES) in 
the  United States to obtain a representative sample of the population.  
These poor rates of control illustrate that there is plenty of room for improved 
cardiovascular disease outcomes through detection, treatment and control of 
hypertension.  
Obesity rates are consistently higher among women, with the highest rates 
amongst South African and Mexican women. Men in South Africa report the 
highest rates of daily tobacco smoking, almost identical to men in Mexico. In 
Guatemala 61% of adults were overweight or obese and half of adults reported 
being sedentary (>60 minutes/week of physical activity). 15 The finding of smoking 
rates among men in the three study sites to be above 20% and smoking rates 
among women which are < 8% (Table 1.3) are consistent with what has been 
reported in Mexico. 16 Women are thought to generally under-report smoking due 
to cultural norms that disapprove of smoking among women 17and this is likely 
reflected in the relatively low rates of smoking reported by women in Guatemala 
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and South Africa18, though smoking rates in the latter have been steadily 
declining over the past two decades.18,19 As with hypertension, education about 
the impact of overweight, obesity, and smoking on the risk of CVD can lead to 
early detection and improved treatment of CVD, 20–23 if these populations are 
effectively screened. Overall, these data point to the importance of early and 
effective screening.   
B. Task Shifting in Response to Workforce Shortages in Low Resource Settings 
Effective screening and appropriate management of patients who are at 
high risk for NCDs in low-resource settings has not yet been accomplished due to 
limited human and financial resources.24 Table 1.4 summarizes some key human 
resource indicators from the WHO, based on the latest available data for each 
indicator. The WHO does provide two tools which allow for assessing 
appropriate human resource needs: The Workload Indicators of Staffing Need 
(WISN) and the Resource Requirements Tool (RRT). Health worker shortages 
have been noted to be ‘the greatest impediment to health in Sub-Saharan Africa 
(SSA),’ where the proportion of trained health workers (doctors and nurses) in 
the region who intend to migrate ranges from 26–68%.24,25 For example, in a 
sample of eleven SSA countries, between 20%–60% of physicians trained in these 
  9 
countries have left to work elsewhere in countries affiliated with the Organisation 
for Economic Co-operation and Development (OECD). 24 Using the WISN tool, 
Daviaud and colleagues conducted a case study modeling how the available human 
resources matched the WHO-recommended levels for staffing in primary care settings in 
six of the poorest districts across four of the nine provinces in South Africa.26 Only 7% of 
the required physicians, 94% of the required professional nurses, and 60% of the 
enrolled nurses required to provide care levels set out in South Africa’s Primary 
Health Care Core Package were available in the districts. In this package, care is 
primarily nurse-based utilizing professional nurses (those who completed 
nursing school), enrolled nurses (enrolled nursing students with two years of 
completed training), nursing assistants (enrolled nursing students with one year 
of completed training), and physicians who are required to be stationed at 
facilities that are designated as referral centers. This study also highlighted that 
the ‘absolute’ human resource deficiencies are exacerbated by the inequitable 
deployment of human resource personnel between facilities in the same district, 
directly impacting quality of care and efficiency of care delivery.26 
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Table 1.4: Select Human Resource Indicators, by latest year available, 
Guatemala, Mexico, South Africa, United Kingdom and United States of 
America 
 
Human Resource Indicator: 
Density per 100,000 population  
(year of latest data available) 
Guatemala Mexico South Africa USA 
Physicians 
93.2  
(2009) 
209.5 
(2011) 
77.6  
(2013) 
245.2 
(2011) 
Nursing and midwifery 
personnel 
89.7  
(2009) 
252.9 
(2011) 
490.2 
(2012) 
981.5 
(2005) 
Laboratory health workers – 
46  
(2000) 
15.4  
(2013) 
228.4 
(2000) 
Community and traditional 
health workers – 
Not 
available 
20.3  
(2004) 
Not 
available 
SOURCE: Global Health Observatory Data Repository, World Health Organization 
(http://apps.who.int/gho/data/node.main.A1444?lang=en&showonly=HWF) 
 
The geographic distribution of these health care workers within countries 
is also imbalanced.27 For example, in Bangladesh, while 15% of the country’s 
population resides in urban areas, 35% of physicians and 30% nurses are 
concentrated in these areas in the government health care system.28 These data 
demonstrate that factors beyond the per capita density of trained health 
professionals significantly factor into a country’s capacity to adequately provide 
health care services, e.g. the determinants of health care, systematic organization 
of health services, and migration of health care workers.24,29–33  
To address both the lack of trained health professionals and the 
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geographic mal-distribution in the work force, many countries are engaging in 
task-shifting of functions from physicians to nurses, and from nurses to other, 
lesser trained health care workers such as community health workers 
(CHWs).34,35 The utilization of CHWs in many of these low- and middle-income 
settings have been largely focused on infectious disease management such as 
HIV/AIDS, Tuberculosis (TB) and malaria, in addition to efforts to improve the 
health of mothers and children. 36,37  
Table 1.5 below summarizes some of the evidence for task-shifting from 
physicians to nurses, or from nurses to CHWs in the areas of infectious disease, 
and maternal and child health. Task-shifting from physicians to nurses for 
initiation and maintenance of antiretroviral treatment (ART) has been shown to 
be safe in South Africa but nurses still defer to physicians to initiate treatment 
when they have the option to do so and difficulties with funding and delivery of 
ART also impact the effectiveness of these efforts. 38 These issues mirror the 
inefficient allocation of both health care personnel and fiscal resources described 
by Dussault in Bangladesh. 28 Further shifting of ART management from facilities 
managed by physicians and nurses, to management by trained field workers 
who provided care services in patients’ homes, proved effective in a trial in Jinja, 
Uganda. 39 Here field workers with degree qualifications or diplomas, who had 
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undergone a 4-week intensive training course at the start of the study and annual 
refresher courses after covering the principles of ART and adherence support, 
conducted monthly visits to patient homes to deliver treatment and check on 
adherence. Task-shifting to people with little to no formal training has also been 
shown to be effective in the management of HIV/AIDS when these lay health 
workers had defined roles and responsibilities within care teams managed by 
health professionals with formal professional training. Utilizing pharmacy 
assistants, community caregivers, support group members, activists, and people 
living with HIV/AIDS, Médicins Sans Frontières was able to decentralize care and 
increase service coverage delivery of ART to 95% in Lusikisiki, a rural district in 
the Eastern Cape, South Africa where the shortage of trained health professionals 
is particularly acute.40 Home-based rapid HIV testing conducted by community 
counselors was highly effective with high degrees of overlap (99%), sensitivity 
(98%), and specificity (99%) compared to laboratory testing. 41  
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Table 1.5:  A selection of available evidence for task-shifting between health care workers in the areas of 
infectious disease, and maternal and child health.  
Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
Task shifting of 
antiretroviral treatment 
from doctors to primary 
care nurses in South Africa 
(STRETCH): a pragmatic, 
parallel, cluster-
randomized trial. 
Free State, South Africa. 
38 
Shifting initiation of 
antiretroviral treatment 
(ART) from physicians 
to nurses in primary 
care clinics. 
Cluster-randomized trial 
in 31 clinics with 
patients assigned to 
STRETCH (intervention) 
or standard treatment 
(comparison) groups. 
Intention-to-treat 
analyses were 
conducted.  
• Nurse-initiation and 
prescription of ART can be 
done safely. 
• Quality of care and health 
outcomes was improved with 
nurse-led care. 
• Time to initiate ART or to 
mortality was not reduced. 
Treatment outcomes and 
cost-effectiveness of shifting 
management of stable ART 
patients to nurses in South 
Africa: an observational 
cohort. 
Johannesburg, South 
Africa. 42 
Shifting management of 
stable ART patients 
from physician-
managed to nurse-
managed primary 
health care clinics. 
Comparison of a sample 
of patients eligible for 
down-referral and 
transferred to nurse-
managed facilities from 
physician-managed 
facilities (intervention 
group), to eligible 
patients whose care was 
not transferred 
(comparison group). 
Health outcomes and 
• Health outcomes after 12 
months of follow-up in the 
intervention group were as 
good, or better, compared to 
the non-intervention group. 
• Costs for care in the 
intervention group is lower 
across all health outcomes and 
would be 11% lower for 
patients who remain in care 
and respond to treatment.  
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Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
average costs-per-
outcome were assessed. 
Rates of virological failure 
in patients treated in a 
home-based versus a 
facility-based HIV-care 
model in Jinja, southeast 
Uganda: a cluster-
randomized equivalence 
trial.  
Jinja, Uganda. 39 
Shifting management of 
WHO Stage IV or late 
stage III HIV disease 
management in clinics 
by medical officers, to 
in home care managed 
by field officers, as 
integrated into usual 
care services delivery. 
Comparison of 
outcomes in late-stage 
HIV patients where care 
was provided by 
medical officers in ART 
clinics (comparison 
group) to care provided 
by field officers 
(intervention group).  
• In the first year, both groups 
had equal mortality rates 
(11%). 
• Over 36–48 months of care both 
groups had similar rates of 
virological failure (16% for in-
home care and 17% for clinic 
care) and similar mortality 
rates (11% for in-home care 
and 13% for clinic care). 
Implementing 
antiretroviral therapy in 
communities: the Lisukisiki 
model of decentralized 
HIV/AIDS care.  
Eastern Cape, South 
Africa. 40 
Shifting management of 
ART program from 
physicians to nurses 
and community health 
workers (pharmacist 
assistants, community 
caregivers, activists, 
peer counselors) in 
clinic settings.  
Staff in the Lusikisiki 
program took on roles 
traditionally assigned to 
trained health 
professionals assigned 
to supervise them. 
• Faster enrolment of enrolment 
of patients in ART. 
• Greater retention of patients in 
ART treatment. 
• Increased ART coverage to 95% 
of qualifying patients.  
Quality of home-based 
rapid HIV testing by 
community lay counselors 
Shifting testing for HIV 
from nurses to lay 
health counselors in 
Community cluster-
randomized trial of 
home-based HIV testing 
• Only 0.3% of the lay health 
worker tests differed from lab-
generated results. 
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Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
in a rural district of South 
Africa.  
KwaZulu, South Africa. 
41  
patients’ homes. and counseling (HTC), 
by lay health workers, 
compared to lab-
generated test results.   
• Sensitivity (98%) and 
specificity (99%) for lay 
counselor tests were both high.   
Role and outcomes of 
CHWs in HIV care in Sub-
Saharan Africa: a 
systematic review. 
Sub-Saharan Africa. 43 
Shifting various 
supports and testing 
functions from health 
professionals to 
community health 
workers. 
Systematic review of 
both qualitative and 
quantitative studies (n = 
21) relating to the roles 
and outcomes of CHW-
provided care in 
HIV/AIDS. 
• CHWs positively affected 
patient support services, health 
services support functions, 
enhanced the reach, quality 
and uptake of HIV services, 
and were reported to treat 
patients with dignity and 
respect. 
• Remaining challenges 
identified included lack of 
recognition, exclusion from 
decision making, and 
remuneration. 
Community acceptability of 
use of rapid diagnostic tests 
for malaria by CHWs in 
Uganda.  
Uganda. 44 
Shifting testing 
functions from health 
professionals to 
community health 
workers. 
Qualitative assessments 
of stigma, trust, blood 
collection challenges, 
and acceptability of 
roles of CHWs to 
• Communities are more 
accepting when there is 
confidence in the skill and 
education level of the CHWs, 
their adherence to ethical 
behavior, lack of 
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Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
 community members. 
 
stigmatization. 
• Selection criteria for CHWs 
may have to include higher 
levels of education for 
successful implementation. 
Community health workers 
for ART in Sub-Saharan 
Africa: learning from 
experiences – capitalizing 
on new opportunities. 
Sub-Saharan Africa. 45 
 
Shifting ART 
management functions 
from health 
professionals to 
community health 
workers. 
Literature review and 
analysis of six health 
worker programs in 
2007. 
 
• Developed a framework that 
included 8 conditions for 
successful large scale 
antiretroviral (ARV) treatment-
related CHW programs.  
• Found that programs were still 
hampered by poor supervision 
and training, despite the 
critical role of CHWs in 
tackling the functions of HIV 
testing and treatment in the 
field.  
 
 
Voices from the field: 
perspectives from 
community health workers 
on health care delivery in 
Shifting various 
screening and testing 
tasks from trained 
health professionals to 
Cross-sectional survey 
of CHWs’ perspectives 
on HIV/AIDS, TB and 
potential program 
• CHWs recognize the need for 
interventions related to these 
two conditions and their roles 
as the two leading causes of 
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Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
rural KwaZulu-Natal, 
South Africa.  
South Africa. 46 
CHWs in the 
management of 
HIV/AIDS and 
Tuberculosis (TB) co-
infections.  
administration. infection in South Africa. 
• Identified community 
characteristics that impact HIV 
testing and ART uptake: e.g. 
stigmatization. 
• Highlighted challenges in 
effective supervision and other 
support from the health care 
system. 
Effect of pneumonia case 
management on mortality 
in neonates, infants, and 
preschool children: a meta-
analysis of community-
based trials.  
Global. 47 
Shifting case 
management for 
pneumonia in children 
to lay health workers 
nurses and physicians. 
Meta-analysis of eleven 
trials with control 
groups that had 
community-based 
management programs 
for pneumonia using lay 
health workers. 
Analyses were stratified 
into the following age 
groups: <1 month; < 1 
year; 0–4 years. 
• Total mortality reductions 
ranged from 20–27%. 
• Pneumonia mortality ranged 
from 36–42%.  
Effect of a participatory 
intervention with women’s 
groups on birth outcomes 
Shifting management of 
birth outcomes to a 
trained, female 
Randomized trial 
comparing the birth 
outcomes for paired 
• Neonatal mortality was 
26.2/1,000 live births in the 
intervention group, compared 
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Title and Location 
Role(s) and/or task(s) 
being shifted Study Design Main Findings 
in Nepal: cluster-
randomized controlled trial. 
Nepal. 48 
facilitator from nurses 
or physicians. 
geopolitical clusters, 
with the intervention 
group being randomly 
assigned to a trained, 
female facilitator who 
held workshops to 
educate local women 
about birth outcomes.  
to 36.9/1,000 in the comparison 
group. 
• Maternal mortality rate was 
0.69/1,000 women in the 
intervention group, compared 
to 3.41/1,000 women in the 
comparison group. 
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B1. Task-Shifting to Community Health Workers.  
In addition to counseling and testing for infectious diseases, community 
health workers have also been shown to be effective at making a positive impact 
on maternal and child health outcomes. In Nepal, training female lay health 
workers to facilitate workshops on birth issues resulted in significant decreases 
in both neonatal and maternal mortality. 48 In South Africa, utilizing community 
health workers to implement an integrated home visiting package during 
pregnancy and post-delivery on the uptake of the prevention-of-mother-to-child 
transmission (PTMTC) of HIV resulted in 95% of mothers completing a referral 
visit to the local clinic when advised to do so by the CHW.49 
Despite all these positive gains in terms of offsetting the shortages of 
trained health professionals, challenges clearly remain in the effective utilization 
of community health workers (CHWs). There are recurring themes in the 
literature related to integration of CHWs into the existing health care systems, as 
well as perceptions of their capacities by the communities which they serve. 
These include a lack of involvement in decision-making43, an unclear career 
path50, and  inadequate remuneration51,52 A review of the challenges faced in 
integration by CHW programs and their expansion found in spite of their 
demonstrated success at HIV testing and management of ART, CHWs are 
  20 
generally still poorly supervised and poorly trained outside of well-resourced 
research projects. 45 This leads to misunderstanding and poor communication 
between those at a supervisory level (direct supervisors, nurses in charge of 
programs at clinics) about the work load placed on CHWs, versus what they are 
able to complete on a daily basis. The work of CHWs is also hampered by 
negative community perceptions of HIV/AIDS (i.e. high levels of stigmatization), 
fear of CHWs’ ability to maintain confidentiality, and believing their training to 
be inferior compared to that of health professionals. 46 Lack of support and 
challenges posed directly by resource constraints, frequent changes in local 
supervisors and political leadership, and the competing demands of multiple 
programs in which the CHWs are expected to operate all directly affect CHW’s 
performance and job-related stress. 53 
 The evidence also shows that the attitude of formally trained health 
professionals such as nurses and physicians are critical to the success of 
programs that utilize task-shifting to CHWs. Glenton and colleagues found that 
in a review of maternal and child health programs utilizing task-shifting, health 
professionals often felt that CHWs threatened their authority in health care 
settings.54 In addition, health professionals believed their workload was 
increased by having to fix the low-quality work completed by CHWs. CHWs, in 
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turn, also feel unsupported disrespected by health professionals and do not seek 
out their support in delivering services due to a lack of supervision and general 
support.55. A study in South Africa looked at the process of integrating CHWs 
with nurses at community clinics and found that there were 3 stages of 
integration: 1) initiation; 2) beginning to understand each other; 3) uneasy 
cooperation. 56 The first phase is highlighted by the lack of understanding about 
CHWs, their role, and negative attitudes toward their skills largely because their 
training is not accredited. Once CHWs start working with the reluctant nursing 
staff, they are able to demonstrate their value by bringing in more patients to the 
clinic due to their close ties to the communities. Once nurses realize this and that 
they can also serve as an extra pair of hands in clinic settings, a shift occurs to 
uneasy cooperation. CHWs also bring their own personal beliefs about health 
conditions to their job functions with them and this can undermine programs 
that utilize their services. In a qualitative study in South Africa exploring CHWs’ 
personal knowledge and beliefs about hypertension Sengwana et al. found that 
their personal beliefs were at odds with the recommended lifestyle changes for 
hypertension and that CHWs often believed traditional medicine could cure the 
condition, while conventional medicine was useless.57 If nurses are expected to 
work with CHWs in primary care teams, such discordance between traditional 
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beliefs and effective treatments will compound the wariness that nurses have of 
CHWs. Effective training can combat these problems as was illustrated by a 
community-based participatory research project that sought to proactively 
identify beliefs about diabetes and hypertension held by CHWs and community 
members in a first step toward designing a community education program.58 
This approach resulted in developing an effective program in which CHWs 
provided support and educational messages to community members about these 
conditions.  
C. Evidence for Task-Shifting To Community Health Workers (CHWs) in Non-
Communicable Disease (NCD) and Cardiovascular Disease (CVD).   
Task-shifting from physicians to nurses in managing non-communicable 
disease (NCD) such as diabetes mellitus, has been shown to be effective in several 
settings, predominantly in high income countries.59,60 Evidence for the 
effectiveness of nurse-led screening and improvement of hypertension is mixed: 
nurses were found to effectively screen for cardiovascular disease risk factors in 
patients with severe mental illness in the United Kingdom. 61 Yet, systematic 
reviews of nurse-led interventions for the improvement of control of 
hypertension amongst those with existing disease, and for interventions with 
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patients suffering from chronic obstructive pulmonary disease (COPD), did not 
show clear benefits. 62,63In terms of absolute numbers, even if professional nurses 
were to take on the screening, prevention, and management tasks associated 
with NCD effectively in LMIC, they would not be able to do so without having to 
sacrifice their other clinical tasks due to the sheer imbalance between adequate 
numbers of trained physicians and nurses, except for Mexico (Table 1.4). Nursing 
curricula also do not include training in management or leadership skills as part 
of standard nursing education, making it unclear if supervision of health 
workers with less training by nurses will be effectively translated into practice. 64 
Still, the overall lack of personnel in low- and middle-income countries (LMIC) 
with levels of training less than that of professional nurses limits the ability of 
nurses to take on the additional responsibility of managing NCDs by themselves, 
and requires further task-sharing, especially of work focused on the prevention of 
disease, with lay health workers.65  
As mentioned previously, the utilization of CHWs in many LMICs has 
been largely focused on infectious disease management and maternal and child 
health, including reproductive health.66 Within the existing health care system 
infrastructures in LMICs, the lack of funding for NCD care in general, a lack of 
evidence for the best models of care, and scarcity of resources to conduct lab-
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based assessments for NCD risk factors such as lipid levels, provide additional 
challenges to effective screening for high-risk persons at the population level.67 
Unlike infectious diseases where rapid testing for HIV and DOT therapy for TB 
is available for use without requiring physical laboratory resources at the point 
of care, creating instant opportunities for counseling and intervention, there are 
no analogous diagnostic tests for cardiovascular disease. The gold standard for 
routine screening and diagnostic tests for cardiovascular disease risk assessment 
and management, is obtaining a lipid profile (total cholesterol level, level of 
triglycerides, level of LDL, level of HDL) for the patient. This requires laboratory 
testing using proprietary assays and at least 2 tablespoons of blood to be drawn 
from a vein for each time the test is performed3. Retesting is required at regular 
intervals as part of disease management. Often, fasting for at least 12 hours prior 
to drawing of the blood sample is required, making opportunistic screening 
difficult outside of the clinical setting, and assume the clinic has the resources to 
draw blood and send specimens for testing. There are also time delays between 
testing and receipt of results that impact the delivery of health care messages to 
reinforce prevention prior to the onset of disease, or the initiation of treatment if 
                                                                        
3 
http://www.heart.org/HEARTORG/Conditions/Cholesterol/SymptomsDiagnosisMonitoringofHi
ghCholesterol/How-To-Get-Your-Cholesterol-Tested_UCM_305595_Article.jsp 
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disease is already present.  
Task shifting to CHWs in non-communicable disease (NCD) management 
has largely focused on improving adherence, improving lifestyle choices, or 
screening for cancer.68–74 In Haiti, women at high risk for cervical cancer were 
successfully advised by CHWs about the importance of screening and instructed 
in the use of self-sampling in their own homes. 75 After three years, 85% of the 
high-risk women had received preventive care. In a recent comprehensive review 
of the effectiveness of CHWs, Perry and colleagues found that the CHWs were 
effective in increasing the rates of uptake of cervical cancer screening and 
mammography, as compared to usual care. 76 
Population-based approaches are a critical aspect of public health strategies and 
particularly suited to the needs of low resource settings, which face both human 
and fiscal resource shortages, and require community support and involvement 
to ensure improved health outcomes.77 However, CHWs often are not well 
trained in the specific clinical skills (e.g. measurement of blood pressure) or 
safety protocols required for testing procedures (e.g. use of protective gear when 
dealing with body fluids of HIV-infected patients), and many lack the tools 
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required to manage NCDs (e.g. they are not provided with blood pressure 
cuffs). 77,78  
Nieuwlaat and colleagues contend that we are failing to implement 
effective therapies in CVD, despite the evidence from high-income countries. 73 
He cites the ‘under-use’ of simple global CVD risk scoring and urges that novel 
interventions using community health workers in infectious disease education 
and prevention work (e.g. use of cell phone technologies and screening services) 
be adopted in efforts to combat CVD. 73 He further cites work in India that, 
despite strong evidence that non-professional health workers can reliably 
identify persons at high risk of CVD and correctly identify appropriate therapies, 
two significant barriers to successful implementation of this intervention at a 
larger scale to reduce CVD remain. Specifically, the prohibition against lay health 
workers prescribing treatment (typically pharmaceutical therapies), and the 
prohibitive costs of paying for ongoing use of pharmaceutical treatments and the 
required visits to physicians that go along with management of treatment. 79 The 
latter barrier often directly undoes the gains of effective screening efforts. In 
South Africa, The Nursing Act of 1978 allows registered nurses and nurse 
practitioners to legally perform duties to render necessary medical services to 
patients, including prescribing certain classes of medication, in the absence of the 
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availability of physicians. 80,81 This provision only applies to nurses working in 
the public (government) health sector clinics and, in practice this provision is 
ineffective in large part due to the lack of availability of drugs at these clinics. 82 
C1. Trends in knowledge of risk factors for chronic disease 
 In a recent assessment of three surveys designed to capture knowledge of 
diabetes, complications, and treatment in the United States, Piccinino and 
colleagues showed that knowledge levels about diabetes increased over the past 
two decades but that at-risk persons or those diagnosed with the disease applied 
the knowledge to themselves at very low levels.83 Specifically, the authors note 
that current research based on US data “…suggests a need to communicate CVD 
risks to those trying to manage diabetes and to establish awareness of the strong link 
between diabetes and CVD.”  Figure 1.1 summarizes the findings from the study. 
From 2006–2011, statistically significant declines in awareness were observed 
amongst persons with diabetes regarding the link to CVD, kidney disease, and 
death.  
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Figure 1.1: Change in knowledge levels about diabetes and its complications among persons 45 and older in the 
United States in.  
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Source: Recent Trends in Diabetes Knowledge, Perceptions, and Behaviors: Implications for National Diabetes Education. Health 
education & behavior: the official publication of the Society for Public Health Education. 2015; 42(5):687–696. (Piccinino et al.)83 
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These data show that training CHWs in low-and middle-income countries 
(LMIC) about the risk factors and outcomes for DM and CVD could be 
advantageous to counter the lack of knowledge even among those with 
diagnosed diabetes. Further, the CHWs could educate community members and 
use this knowledge to both identify those at risk and to refer them to clinics for 
effective management and associated health outcome improvements.  
Table 1.6 below summarizes some of the evidence available on the use of 
CHWs to manage NCDs in the trial sites. Most of the programs listed in Table 
1.6 focus on the function of health promotion by CHWs, as this has been where 
the emphasis has been placed on task-shifting efforts to CHWs in the trial sites. 
This is also consistent with programs in the developed world where 
cardiovascular disease interventions in high-risk populations using lay health 
workers also focus on education. 84 In addition to educating the population 
about the importance of lifestyle changes, CHWs have been largely used to 
improve risk profiles for persons already suffering from NCDs. However, 
CHWs have not been involved in task-shifting for primary screening, or 
population-based screening efforts.   
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Table 1.6:  A selection of available evidence for task-shifting from formally trained health professionals to 
community health workers in non-communicable disease.  
Title and Location Role(s) and/or task(s) 
being shifted. 
Study Design Main Findings 
A Promotores de Salud 
intervention to reduce 
cardiovascular disease 
risk in a high-risk 
Hispanic border 
population, 2005–
2008. El Paso, Texas 
23 
Educational awareness 
and promotion of 
heart health shifted 
from professional 
nurses to informally 
trained health 
promoters. 
Pre- and post-intervention 
assessments of patient 
knowledge and prevalence 
of CVD risk factors.  
• Demonstrated that community 
health education using CHWs 
was an effective strategy to 
reduce CVD risk factors in this 
population. 
Evidence for long-term 
impact of Pasos 
Adelante: Using a 
community-wide 
survey to evaluate 
chronic disease risk 
modification in prior 
program participants. 
Mexico. 85 
Educational 
intervention about 
CVD and its risk 
factors shifted from 
nurses to health 
promoters. 
Survey data and clinical 
indicators collected 3–6 
years after educational 
intervention about CVD and 
its risk factors. 
• Two behavioral changes 
persisted from the time of the 
intervention: increased physical 
activity and a reduced intake of 
full-fat milk, at levels that were 
significantly different between 
the intervention and 
comparison subjects.  
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Title and Location Role(s) and/or task(s) 
being shifted. 
Study Design Main Findings 
Effectiveness of the 
Pasos Adelante 
Chronic Disease 
Prevention and 
Control Program in a 
US-Mexico Border 
Community. 
Arizona 86 
CHWs, instead of 
nurses, facilitated the 
implementation of the 
Pasos Adelante 
program to promote 
chronic disease 
prevention and control 
in Mexican Americans 
living along the US-
Mexico border.  
Questionnaires assessing 
health behaviors, 
anthropomorphic measures, 
and laboratory measures 
were taken at baseline, 
conclusion of the program, 
and 3 months after the 
conclusion of the program. 
• Clinical measures confirmed 
participants’ self-reported 
behavioral changes (statistically 
significant differences in body 
mass index, waist and hip 
circumferences, blood pressure, 
and total cholesterol) from 
baseline to 3-month follow-up. 
Prevention of 
hypertension and 
diabetes in an urban 
setting in South Africa: 
participatory action 
research with CHWs. 
Khayelitsha, South 
Africa 58 
CHWs were active 
participants in the 
assessment, analysis 
and design of an 
intervention aimed at 
improving profiles for 
CVD risk factors and 
educating community 
members, instead of 
being excluded from 
The Triple A (assess, 
analyze, action) approach to 
planning interventions was 
implemented with CHWs 
and researchers serving as 
the subjects for designing 
the intervention. A training 
program was developed 
with input from both sides. 
Community knowledge of 
• CHW beliefs, knowledge, 
attitudes toward diabetes and 
hypertension were captured in 
order to determine their 
perceptions about body size and 
image and their cooking and 
eating patterns were examine.  
• The community under study 
was assessed for their 
knowledge and perceptions of 
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Title and Location Role(s) and/or task(s) 
being shifted. 
Study Design Main Findings 
decision-making 
processes.   
hypertension and diabetes 
was assessed.  
diabetes and hypertension, as 
well as capturing their 
impressions of the healthy and 
unhealthy influences on their 
community in their 
environment.  
• A training program was 
developed to teach CHWs about 
the prevention of diabetes and 
hypertension, resulting in the 
establishment of a health club 
where they could share their 
knowledge with community 
members, lead exercise routines, 
and measure blood pressure 
monthly. 
Community-based 
interventions to 
promote blood pressure 
control in a developing 
Lay health workers 
delivered family-based 
home health education 
on hypertension and 
Reduction in systolic blood 
pressure from baseline to 2 
years of follow-up was 
compared between the 
• Patients who had both the 
educational intervention with 
the health workers and visits 
with a physician had significant 
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Title and Location Role(s) and/or task(s) 
being shifted. 
Study Design Main Findings 
country. 
Karachi, Pakistan. 87  
CVD risk at baseline 
and reinforcement 
education every three 
months, instead of an 
annual assessment by 
a physician.  
intervention group (lay 
health workers education 
only) and the comparison 
groups (physicians with 
annual training and health 
worker education, physician 
visits only, or no 
intervention).  
reductions in systolic blood 
pressure (SBP), even after 
adjusting for age, sex and 
baseline, as compared to the 
other groups.   
A rapid assessment of a 
community health 
worker pilot 
programme to improve 
the management of 
hypertension and 
diabetes in Emfuleni 
sub-district of Gauteng 
Province, South Africa.  
Gauteng, South 
Africa. 88 
CHWs conduct home 
visits to deliver 
medication, assess 
basic clinical 
indicators, and 
provide counseling 
and education to 
encourage attendance 
at primary health care 
clinics for disease 
management. These 
tasks are shifted from 
A record review was 
conducted of case patients 
and a comparison group of 
patients matched on age, 
gender, condition at a ratio 
of 1:3. Key informant 
interviews gathered 
qualitative data on the 
training, supervision, and 
referral abilities of the 
CHWs. Two focus groups 
with CHWs assessed 
• Hypertension control was 
improved by the CHW home 
visits. 
• Effectiveness of the program 
was hampered by inconsistent 
supply of medication, too few 
doctor visits taking place, and 
insufficient monitoring of 
patient outcomes by clinic staff.  
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Title and Location Role(s) and/or task(s) 
being shifted. 
Study Design Main Findings 
nurses at the clinics. qualitatively their 
experiences with the 
implementation of the 
program. 
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D. The Role of CHWs in Existing Health Care System in Guatemala, Mexico, 
and South Africa 
D1. Policies regarding proposed integration of CHWs into primary care. 
In all three of the participating country sites, CHWs are typically deployed 
to carry out their clearly delineated functions within the communities in which 
they serve and typically do not operate out of a health care clinic. A more 
comprehensive description of the relationship of the CHWs to the health care 
systems in which they operate, as well as the relationship to non-governmental 
organizations (NGOs) through which they are employed on behalf of the 
government, will be provided in Chapter 2. In both South Africa and Guatemala, 
CHWs are not part of the health care system. Instead, CHWs are employed, 
supervised and paid through non-governmental organizations (NGOs) which 
have negotiated contracts with the governmental departments of health to 
deliver services. Neither universal training nor standardized governmental 
oversight of CHWs exists in any of the sites. Instead, the training often reflects 
the skills needed specifically for the project to which they are assigned and the 
conditions covered on any given project are often driven by donor funding or 
greatest need.  
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Guatemala 
In Guatemala the Ministry of Public Health and Social Assistance created 
an Extended  Coverage Model for primary care settings, with the ultimate goal of 
creating universal health coverage for the entire population89. Specifically, 
achievement of this goal is based on a model utilizing strategic alliances between 
this ministry and NGOs in order to bring primary care to the entire population, 
especially those in rural and remote areas. There is, however, no official policy 
for plans to tackle the emerging burden of chronic disease in the country at this 
time.90,91 CHWs are volunteers who operate from individual Convergence 
Centers of Extended Coverage, as part of Basic Health Teams, and receive a 
token amount as a stipend. 4 The Convergence Centers of Extended Coverage are 
government clinics where the Basic Health Teams are housed and these teams 
are responsible for providing all primary care services to the local communities. 
The teams typically have at least one physician and 1–2 nurses, who supervise 
the CHWs.  
South Africa 
Similarly, CHWs in South Africa are employed through NGOs that are 
                                                                        
4 Data provided by the primary investigator at the Guatemala site for use in the original study 
proposal. 
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contracted to deliver specific health care services. The CHWs are not affiliated 
with any of the government health care clinics and typically do not interact with 
clinic staff except through their supervisors at the NGO. The government’s 
commitment to making significant inroads into reducing the impact of NCDs has 
been articulated in the Department of Health’s Strategic Plan for 201392. The plan 
includes a commitment to increasing primary health care teams, including 
CHWs, to serve the needs of the population, but details about the planned 
integration, from training to evaluation, are not provided. These teams will 
operate from primary health care clinics run by the provincial and national 
departments of health but CHWs will continue to be employed through NGOs, 
even if their job functions require them to be physically stationed at one of these 
clinics.  
Mexico  
Mexico is the only site where CHWs are formally employed in the 
government’s health care system through the Ministry of Health, which is 
responsible for setting public policy in the health sector, as well as providing 
health care services for the uninsured population. CHWs fall into three 
categories: those who are employed full-time on a permanent basis through one 
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of the government community health centers; those who are employed through 
the community health centers but with temporary contracts, lacking job security 
or benefits; those who are employed with a temporary contract specifically 
through the Oportunidades program which provides welfare benefits to the 
highest risk population. While at least three levels of public health insurance 
have been developed to serve the poor and uninsured in Mexico, there is still no 
comprehensive policy to tackle chronic diseases 93 and efforts to date have been 
largely focused on educating communities about heart disease and diabetes. 85,94,95 
E. The Parent Study and its Relationship to this Dissertation’s Analyses 
The double burden of infectious diseases (e.g. HIV/AIDS, malaria) and 
NCDs is hampered by a lack of adequate funding directed at care for these 
diseases, lack of adequate health system infrastructure to tackle the problem of 
the increasing burden, a lack of evidence for the best models of care, and severe 
human resource deficiencies. 78,96 However, as the evidence in Tables 3, 4, and 5 
show, there is great potential for mitigating the human resource deficiencies by 
designing and implementing innovative, community-based interventions for 
CVD detection and control, by training and using lay health workers such as 
CHWs to go into communities to find people at high risk.  
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The parent study’s primary aims were:  
(1) To determine if CHWs could be effectively trained in the use of a non-
invasive risk screening tool to determine cardiovascular disease (CVD) risk in 
population settings;  
(2) whether the provision of referrals to persons determined to be at high risk 
by the CHWs were effective in encouraging the at-risk persons to visit a local 
health care clinic for further assessment by a physician or nurse;  
 (3) The CHWs’ experiences of their training and field work while delivering 
this intervention. 
This dissertation is an expanded Aim 3.  
The data presented so far shows that effective training and supervision of 
CHWs during the deployment of the intervention are possible. Quantitative 
assessments of the change in content knowledge about CVD and its risk 
factors, as well as clinical skills acquired for field work (anthropomorphic 
measurements; reading blood pressure; calculating and individual’s CVD risk; 
completing a clinical history questionnaire). Additionally, the CHWs’ 
experience of the training itself was assessed qualitatively through focus 
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groups. As Lewin points out, too often the qualitative assessment of training or 
an intervention is omitted, resulting in poor measurement of the effectiveness 
of the training. 97As the push to scale up or integrate interventions into existing 
programs in resource challenged settings gains momentum, it becomes even 
more important to obtain comprehensive, mixed methods assessments of 
training. The CHWs’ experiences of the field work will also be assessed using 
qualitative methods. Ultimately, these complementary assessments will 
provide key information to policy makers and health officials when they 
consider standards and evaluations of training. This data leads to my first 
research question: 
3a. How effective is the training provided to CHWs in the use of the non-
invasive CVD risk assessment tool? 
The official government policy in all three study settings is to integrate 
CHWs into primary care teams at health care facilities. The CHWs will be 
required to go into the community to delivery care and services, while also 
interfacing with other members of primary health care teams (physicians, 
nurses) by bringing back data and encouraging community members to 
seek care from formally trained health professionals at the clinics, as 
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appropriate. Yet, one of the recurring themes from the studies examined is 
that this planned integration often fails to consider the often complicated 
dynamics in the relationship between the CHW and the formally trained 
health professionals at the clinics. Elements of these relationships include 
perception of the role of the CHW, the attitude toward his/her training and 
education, his/her commitment to the work, etc. These relationships have 
the potential to dictate the success or failure of implementing any proposed 
intervention but are not captured in the typical outcome measures applied 
to interventions, e.g. number of patients screened daily by the CHW. 
Therefore, it is critical to capture these qualitative assessments from the 
supervisors, administrators, and other health professionals who are 
required to work with the CHWs. This leads to my second research 
question: 
3b. How is the potential for scaling up the intervention to the population 
level impacted by the way CHWs react to the training, field work, and their 
interactions with health professionals?  
Together, these 2 questions will provide valuable data into the potential for 
scaling up successful interventions.  
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Regardless of how successful implementation of an intervention might be at 
the community level, expanding successful interventions to scale in any given 
setting requires the important support of the policy makers and health officials, 
both in terms of policy and provision of appropriate resources. This group is 
typically composed of district/municipal health managers, clinic directors, 
government health officials (state and federal) and other members of the 
community who provide input into translating policy into action (e.g. 
community members on health committees). Qualitative assessments of their 
perspectives on scaling up will also be conducted. This leads to my final 
research question:  
3c. What are the opinions of key stakeholders regarding the  scaling of the 
intervention to the population level, specifically addressing any perceived 
need to scale the (successful) intervention, potential barriers to scaling up, 
processes for effective implementation of scaling efforts, resources required 
for scaling up, monitoring and evaluating the effectiveness of the 
intervention, and convincing policy makers and officials from the affected 
health departments of the value of scaling up the intervention?  
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CHAPTER 2: METHODS 
This dissertation constitutes the third of the three aims of the parent 
study. First, I provide an overview of aims 1 and 2 of the parent study, which 
provide the context for this dissertation.  The third aim of the parent study is the 
basis for this dissertation and is itself divided into three research questions (aims 
3a, 3b, 3c). An overview of the justification and methods for the first two aims of 
the parent study provides background and context for the analyses undertaken 
to answer the three dissertation questions. Preliminary results for the first two 
parent aims are also presented as justification for the third aim of the study, the 
independent component that constitutes this dissertation.  
A detailed discussion of the methods for the qualitative and quantitative 
inquiries for the dissertation is then provided. I describe the selection of 
community health worker (CHW) trainees, characteristics of both the community 
health workers (CHWs) themselves and the populations they screen, and the 
training itself. The focus then shifts to outlining the methods to address the 
specific research questions for aim 3, as split out into three research questions for 
the dissertation (aims 3a, 3b, 3c), First, a description of the quasi-experimental 
design used for data collection and analysis is provided, including the process 
for assessing the acquisition and retention of content knowledge about CVD and 
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its risk factors at three different time points (aim 3a). Second, the underlying 
theoretical framework for the qualitative inquiries (aim 3b, aim 3c) is also 
outlined. Finally, a description of the development of the qualitative instruments 
(questionnaire guides for focus groups with CHWs and interview guides for the 
in-depth interviews with key informants) and the analytic approach is provided.  
A. The Aims of the Parent Study and its Relationship to this Dissertation 
A summary of the three aims, associated outcomes, and analytic approaches, is 
presented in Table .2.1   
Aim 1: 
How well do community health workers (CHWs) correctly identify persons who are at 
high risk for cardiovascular disease (CVD) using a simple, non-blood based risk 
prediction tool, compared to trained health professionals (physicians or nurses)? 
Aim 2: 
Once identified as being at high-risk for CVD by a CHW, do patients follow through with 
the CHW’s recommendation to schedule and attend a visit at the closest government 
health clinics for a comprehensive risk assessment by a nurse or physician? 
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Aim 3a–3c (Research Questions 1–3): 
(3a) How effective is the training provided to CHWs in the use of the non-invasive CVD 
risk assessment tool? 
(3b) How is he potential for scaling up the intervention to the population level impacted 
by the way CHWs react to the training, field work, and their interactions with health 
professionals?  
(3c) What are the opinions of key stakeholders regarding the  scaling of the intervention 
to the population level, specifically addressing any perceived need to scale the (successful) 
intervention, potential barriers to scaling up, processes for effective implementation of 
scaling efforts, resources required for scaling up, monitoring and evaluating the 
effectiveness of the intervention, and convincing policy makers and officials from the 
affected health departments of the value of scaling up the intervention?  
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Table 2.1: Summary of the Aims, Outcomes and Analyses of the Parent Study and this Dissertation 
AIMS OUTCOMES ANALYSIS 
PARENT STUDY - AIM 1 
1. To determine how well community 
health workers (CHWs) correctly 
identified persons who are at high risk 
for cardiovascular disease (CVD) using 
a simple, non-blood based risk 
prediction tool, compared to trained 
health professionals (physicians or 
nurses) using the same risk prediction 
tool. 
The percent agreement between 
CVD risk scores generated by the 
CHWs and the health 
professionals, respectively. 
Use Kappa statistics to assess 
level of concordance between 
the two sets of scores. 
PARENT STUDY - AIM 2 
2. To assess if high-risk patients, once 
identified, are adequately referred to, 
and scheduled and attended visit at 
the closest government health clinics 
for a comprehensive risk assessment 
by a nurse or physician. 
The proportion of high-risk 
participants who obtain a referral 
for a clinic visit. 
The proportion of referred high-
risk participants who schedule and 
attend a clinic visit. 
Descriptive statistics for the 
proportion of scheduled and 
attended visits out of all 
referrals provided by CHWs.  
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PARENT STUDY - AIM 3: THE DISSERTATION RESEARCH QUESTIONS 
RESEARCH QUESTION OUTCOMES ANALYSIS 
RESEARCH QUESTION #1 (Aim 3a) 
1. (a) To determine the 
effectiveness of the training 
provided to CHWs. 
The level of content knowledge about CVD 
and its risk factors at three different points in 
time: immediately prior to training (baseline), 
immediately after completion of training, and 
3 – 6 months after the completion of the 
intervention.  
Analysis of variance (ANOVA) 
comparison of group means for 
CVD content knowledge at pre-
training, post-training, and 
post-field work. 
RESEARCH QUESTION #2 (Aim 3b) 
2. (b) How do the CHWs’ 
reactions to the training, 
field work, and their 
interactions with health 
professionals, impact the 
potential for scaling up the 
intervention to the 
population level?  
The impact of the training on CHWs’ 
understanding of the etiology of CVD and its 
risk factors, their views about the impact of 
weight on health, their understanding of the 
importance of a healthy diet, their sense of 
mastery of the practical skills and knowledge 
acquired, and their opinions on their 
effectiveness in delivering the screening 
service in their communities, as assessed 
through CHW focus groups after the 
completion of training. The CHWs’ reactions 
Qualitative analysis for themes 
using nVIVO ®, Atlas.ti ®, and 
manual coding. Data obtained 
through focus groups. 
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to field work and interacting with health 
professionals as assessed through CHW focus 
groups. 
RESEARCH QUESTION #3 (Aim 3c) 
3. (c) What are the opinions of 
key stakeholders regarding 
the  issues affecting scaling 
of the intervention to the 
population level, 
specifically addressing any 
perceived need to scale the 
(successful) intervention, 
potential barriers to scaling 
up, processes for effective 
implementation of scaling 
efforts, resources required 
for scaling up, monitoring 
and evaluating the 
effectiveness of the 
intervention, and convincing 
policy makers and officials 
from the affected health 
departments of the value of 
scaling up the intervention? 
The opinions of key stakeholders 
regarding scaling up of the intervention as 
captured through key informant 
interviews and consideration of 
documents and literature on the 
experiences in other settings concerning 
scale up challenges and strategies to 
address them. 
Qualitative analysis for themes 
using nVIVO ®, Atlas.ti ®, and 
manual coding.  
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The quantitative analysis of changes in CVD content knowledge (Aim 3a) 
provides an initial evaluation of the effects of the training program on content 
knowledge about CVD and its risk factors. This assessment is limited in scope 
because it only addresses the effectiveness of the training itself in conveying new 
knowledge, for either the CHWs or the community members they screen. It does 
not include the impact of this knowledge transfer on perceptions and beliefs 
about heart disease or an assessment of behavior change as a result of the 
training.  Aim 3b expands on the quantitative findings from Aim 3a with an 
additional qualitative inquiry designed to assess the combined impact of the 
training on community health workers’ (CHWs) beliefs, values and ability to 
effectiveness at implementing the intervention in their communities. This 
qualitative inquiry was achieved using focus group discussions with CHWs who 
successfully passed the training and took part in the screening intervention. Aim 
3c explores the opinions held by key informants about efforts to bring the 
intervention to scale at a population level, including issues related to resource 
allocation, convincing policy makers to devote adequate resources, issues of 
effective assessment of outcomes for not only persons screened during the 
intervention, but also the quality and effectiveness of training provided to 
CHWs, mechanisms for effective monitoring and ongoing evaluation of the 
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intervention, and developing effective tools to evaluate the overall effectiveness 
of the screening program. In-person informant interviews were used to capture 
these stakeholders’ opinions. These combined quantitative and qualitative 
inquiries will provide a comprehensive picture of the issues located in the gap 
between the stated policy of using CHWs in task-shifting efforts from formally 
trained health professionals (i.e., physicians and nurses) and the effective 
integration of CHWs into primary care teams at government health clinics.  
B. Context Provided for Dissertation Work by Parent Study 
B1. Summary of methods for the first two aims of the parent study 
Parent Study: Aim 1 
The primary outcome of for Aim 1 of the parent study is the level of 
agreement between two sets of cardiovascular disease (CVD) risk scores: those 
generated by community health workers (CHWs) who screened community 
members independently in their homes or in community spaces, and the scores 
independently generated by a trained health professional using partially-blinded 
data collected by the CHWs. Trained health professionals were defined as 
registered nurses, nurse practitioners, or physicians. The scores generated by the 
trained health professionals were derived using the raw data for anthropometric 
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measures obtained by the CHWs during screening.  
The CVD risk score itself is an absolute risk score and is defined as the 
probability of experiencing a CVD, or CVD-related, event within 5 years of the 
date of the risk assessment (i.e. screening). The Framingham Risk Score to 
determine coronary heart disease risk for populations in the United States uses 
various risks factors, including total cholesterol – a measure of overall lipid levels 
in the blood – to determine an individual’s CVD risk. 98 To address CVD risk 
assessment in settings where drawing and testing of blood samples for lipid 
levels may not be feasible, Gaziano et al. developed a non-invasive (i.e. does not 
require blood samples) risk tool – a risk prediction chart (Figure 2.1) – which is 
based on the Framingham Risk Score, but substitutes cholesterol levels with body 
mass index (BMI). 99 The tool was validated in the US population with data from 
the Nutrition Health and Nutrition Examination Survey (NHANES). 99 The use of 
the risk tool has also been validated in some South African population cohorts. 100 
For this study, the continuous survival function underlying the risks assigned to 
individual cells on the chart was divided into 5 categories: low (<10%), some risk 
(10–20%), moderate (21–30%), elevated (31–40%), or high (>40%). Risk categories 
are also color-coded: blue – low risk; green – some risk; yellow – moderate; 
orange – elevated; red – high. 
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This tool uses a combination of self-reported data (gender; age; current 
smoking status), measured anthropometric data (height, weight), blood pressure 
readings (mean systolic blood pressure over 3 readings measured at 5-minute 
intervals), and calculated data (body mass index – BMI) to determine a CVD risk 
score. The risk score is determined by selecting the cell where these six variables 
intersect on the risk prediction chart (figure 2.1).  
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Figure 2.1: Risk Scoring Chart Used by CHWs to Obtain CVD Risk Score
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After selecting this individual cell, the scorers were required to note both 
the color of the selected cell and the corresponding risk range using the legend on 
the bottom of the chart.  
AN EXAMPLE OF CHART USE IN PRACTICE 
A white male aged 55, who smokes, is non-diabetic, has a mean measured SBP of 
138 mmHg and whose BMI is 23.8kg/m2 would be identified as moderate risk (21–
30%) of experiencing a CVD-related event as below. 
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Persons whose risk score was greater than 20% were provided with a non-
urgent referral letter for a full assessment of risk and appropriate clinical 
management by a health professional at the closest government health clinic, and 
were asked to schedule the visit within 2 weeks of the date of screening. Any 
participant for whom the average of three measured systolic blood pressure (SBP) 
readings was greater than 180 mmHg was deemed a clinically urgent 
hypertensive person with a very high risk for stroke. These participants were 
provided with an urgent, same-day referral letter for assessment within 24–48 
hours at the closest clinic. CVD risk scores for these clinically urgent cases were 
not calculated by either the CHW or the health professionals and they were 
excluded from the first aim of the parent study (level of agreement between 
scores) but not the second aim (scheduling and attending referral visits).    
A designated health professional at each site was responsible for 
generating a second risk score using the same risk chart (Figure 2.1) and the raw 
data collected by the CHWs. S/he was provided with a copy of the data obtained 
by the CHW but were blinded to the CHW’s calculated BMI and any information 
related to the risk score they selected (cell color, associated risk range). The health 
professional had to independently calculate BMI for their use in the risk score 
determination. The rationale for this recalculation was the assumption that all 
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trained health professionals learned of the concept, and calculation, of BMI as part 
of their professional training, providing an internal validation of the calculation of 
the risk scores, and providing the ‘gold standard’ for comparison. Study 
coordinators independently recorded both scores onto a scoring sheet for later 
comparison. All data related to screening and the two sets of risk scores were 
entered into a Microsoft Access ® database by data capturers at each site and 
database files were sent to the coordinating center for data cleaning and analyses.  
Parent Study: Aim 2 
No study-specific protocol measures were implemented beyond the 
provision of the appropriate referral letters to participants by CHWs as described 
earlier. This was a deliberate study design decision as we sought to assess the 
degree to which the referral mechanisms already in place in the individual health 
care systems encouraged persons identified as being at moderate to high risk of 
CVD to schedule and attend clinic visits for assessment by a trained health 
professional. Thus, it was not an assessment of the CHWs’ proficiency at 
convincing persons at risk to schedule and attend a referral visit.  
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B2. Summary of results for the first two aims of the parent study 
Parent Study: Aim 1 
The level of agreement between the two sets of scores is a measure of the 
effectiveness of training CHWs  to use a simple, non-invasive risk tool to capture 
persons at high risk for a CVD-related event in the next five years, creating 
opportunities for early prevention and the capacity for task-shifting from health 
professionals to CHWs for this screening function. The proportion of participants 
deemed at moderate to high risk (CVD risk > 20%) who follow through with the 
referral by scheduling and attending a referral visit, assesses whether the current 
health care systems encourage persons identified by CHWs as being at risk seek 
out a comprehensive risk assessment by health professionals for diagnosis and 
treatment of CVD.  
Using the statistical software packages STATA ® 12.5.1, SAS ® 9.3, and a 
significance level of α = 0.05, the level of direct agreement between the two sets of 
risk scores was calculated. Kappa statistics with a 95% confidence interval were 
calculated to measure the concordance between the two sets of scores. 101,102 
Checks on the frequency of mismatches between cell color and noted risk level 
were also performed and found to have no impact on the primary endpoint 
results.103 The mean level of agreement between the two sets of scores was 96.8% 
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(Weighted Kappa = 0.9485; 95%CI: 0.9360, 0.9609). This mean included all four 
study sites and individual mean level of agreement was 97.4% in Bangladesh, 
94.0% in Guatemala, 96.9% in Mexico, and 99.0% in South Africa. These results 
demonstrate that CHWs can successfully be trained to use this non-invasive risk 
screening tool to identify persons at high risk for CVD in community settings as 
effectively as trained health professionals. Further, it underscores the need to 
understand the impact of training on CHWs’ performance in order to identify the 
most effective approach to scaling up the training, and by extension, this 
successful screening in community settings, creating opportunities for early 
prevention through screening and effective task-shifting from health 
professionals to CHWs for this screening function.  
Parent Study Aim 2: Analysis and Preliminary Results 
The second aim of the study sought to determine what proportion of 
persons provided with a referral letter by the CHW for assessment by a health 
professional scheduled and attended such a visit. Six months after completion of 
the field work, study coordinators worked with contact persons at the study 
clinics to verify the occurrence of these visits and any resulting diagnoses and 
treatment plans from patient medical records.  
The degree to which moderate to high risk persons scheduled and 
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attended a visit at the local health clinics for assessment by a trained health 
professional demonstrated the extent to which persons who are identified as 
high-risk, and provided with referral letters by CHWs, are motivated to follow 
through with the recommended visit to the clinics. Preliminary results for this 
aim are illustrated in Figure 2.2 below. 
 
Figure 2.2: Referral Outcomes for Parent Trial 104 
 
Approximately 6% of all eligible persons screened by the CHWs were provided 
with referral letters. Of these, approximately 20% were urgent referrals (average 
SBP >180 mmHg) and 69% of these persons were confirmed to have scheduled 
Total number of 
individuals eligible 
for study, n=4136 
Referred, n=263 
(6%) 
Urgent referrals, 
n=52 (20%) 
Attended, n=33 
(64%) 
Unknown, n=19 
(36%) 
Non-Urgent 
referrals, n=211 
(80%) 
Attended, n=55 
(26%) 
Unknown, n=156 
(74%) 
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and attended such a visit. However, for the remaining persons who were 
provided with non-urgent referrals (CVD Risk >20%), only 28.4% were 
confirmed to have scheduled and attended such a visit. 104 
 Based on verbal reports during regular trial progress teleconferences 
between staff verifying the occurrence of referral visits and the research team 
(including myself and site coordinators), these low rates of attendance were due 
primarily to issues of risk perception on the part of screened persons and the 
existing challenges in the health care systems that are impacted by CHWs’ 
relationships and interactions with community members, clinic staff, and 
practical difficulties related to confirmation of visit attendances from clinic 
records. It is not possible to determine from these results the competence of the 
CHWs in facilitating the referral. Failure to complete may have been the result of 
inadequate CHW communication about the need for referral or barriers to 
completion that lay outside of the purview of the CHWs’ functions in this 
intervention. 
Together, the outcomes of the first two aims of the parent study 
demonstrate that CHWs can be trained to use the non-invasive risk screening 
tool for CVD as effectively as health professionals, but even when screened and 
identified as being at high risk for CVD by CHWs, community members are still 
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not highly induced to schedule and attend the recommended visit for screening 
and management of their condition(s) by a trained health professional at 
government primary care clinics. These results underscore the need for a more 
direct, better understanding of the overall effectiveness of shifting screening 
tasks to CHWs, beyond test scores during training or impact on the number of 
referral visits that take place.  An exploration of the CHWs’ own perceptions and 
beliefs about CVD, prevention of disease, the benefits of screening, and their 
relationships with the communities they serve and the health systems in which 
they work, will provide this greater understanding.   
C. Methods and Analyses for Dissertation Aims  
(AIM 3A – 3C: RESEARCH QUESTIONS 1 – 3) 
Parent Aim 3, the basis of this dissertation, is designed to first provide a 
direct assessment of the effectiveness of the training at imparting the required 
body of content knowledge of CVD and its risk factors (quantitatively 
measured). This is an often neglected aspect of assessing overall effectiveness of 
interventions using task-shifting to CHWs in all disease areas.105 Second, 
qualitative assessments of the CHWs’ reactions to the training program itself 
were also undertaken since this is another neglected aspect of determining the 
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effectiveness of programs that utilize CHWs for task-shifting. 97 There is a 
substantial evidence base related to the effective use of lay health workers in the 
areas of maternal and child health (MCH), including sexual and reproductive 
health. Yet, even here the issue of direct evaluation of how CHWs incorporate 
the training provided to them in the delivery of services they provide is often not 
performed. The World Health Organization’s Human Reproduction Program, a 
proponent of the use of lay health workers for task-shifting in areas with low 
levels of appropriately trained health professionals, provides a tool kit entitled 
“Optimizing health worker roles to improve access to key maternal and newborn 
health interventions through task shifting” with the stated objective to “..to issue 
evidence-based recommendations to facilitate universal access to key, effective maternal 
and newborn interventions through the optimization of health worker roles.”. 106 The 
entire tool kit, containing 36 recommendations by the Guidance Panel relating 
specifically to lay health workers, is devoid of any mention of the need for, or 
role of, direct evaluation of training, while repeatedly underscoring the need for 
training, including ongoing training of both CHWs and their trainers. In contrast, 
in high-income countries like the USA where there is considerable interest in 
utilizing community health workers, assessment of training, often described as 
fidelity to protocol, is underscored as an important element of determining the 
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success of programs utilizing these workers. 107 A study directly assessing the 
training program for CHWs for secondary prevention of cardiovascular health in 
underserved Korean-American communities underscored the need for this kind 
of evaluation as part of overall assessments of the effectiveness of using lay 
health workers for task-shifting interventions. 108 
In anticipating that this screening intervention would prove to be 
successful, it was important to plan to obtain input from key informants 
(supervisors, nurses, government health officials) regarding the feasibility of 
scaling up this screening to provide greater population coverage. Available 
evidence shows that individual project successes do not guarantee effective 
scaling up to population-level programs due to a lack of adequate assessments of 
various program components, including training. 96,109–114  
Qualitative inquiries can identify barriers to scaling up this successful 
screening intervention at the population level through thematic analysis of 
interviews with stakeholders responsible for implementing policy through the 
provision of health care services. Overall, challenges of effectively translating 
adopted policy (i.e. task-shifting from trained health professionals to CHWs to 
address human resource shortages) into effective programs for the prevention of 
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CVD through early intervention will be identified. This assessment, in turn, will 
allow for challenges of training and implementation to be addressed proactively 
as part of scaling up efforts. 
C1. CHW trainee selection 
Each site recruited eight to fifteen CHWs to participate in training, based 
on usual site-specific norms for required levels of education and language 
competency. Specifically, CHWs had to reside in the community where the 
screenings were conducted and had to be fluent in that community’s dominant 
language, as well as the country’s official language for training, if the two 
differed. Site and CHW profiles are described in Table 2.2.  
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Table 2.2: Summary of Characteristics of the Intervention Sites. 
SITE Guatemala 
(Santiago Atitlan) 
Mexico 
(Hermosillo) 
South Africa 
(Khayelitsha) 
Community 
Characteristics 
• Semi-urban 
• Approximately 46,000 
residents 
• Spanish is the official 
language 
• Tz’utujil is 
predominant ethnicity 
and spoken language 
• Urban and rural areas 
• Approximately 784,000 
residents 
• Spanish is the official 
and predominant 
language 
• Peri-urban setting that is part 
informal settlement 
• Approximately 400,000 
residents115 
• 90% of residents are Black 
• English is the official language 
for training instruction 
• isiXhosa is the predominant 
spoken language 
 
Typical CHW Profile and Utilization 
 • Predominantly 
female 
• Middle school 
education 
• Fluent in Spanish 
and Tz’utujil 
• Provide health 
• Predominantly 
female 
• Minimum middle 
school education 
• Fluent in Spanish 
• Largely provide 
health promotion 
• Predominantly female 
• Minimum 8th grade 
education 
• Fluent in isiXhosa and 
educated in English 
• Largely provide health 
information, basic home-
  
68 
SITE Guatemala 
(Santiago Atitlan) 
Mexico 
(Hermosillo) 
South Africa 
(Khayelitsha) 
promotion 
activities, maternal 
and child health 
services, and 
nutritional support 
• Monthly incentive 
of $75 
(USD)/month 
activities 
• Salary ranges from 
$390–$600 
(USD)/month 
based care, and medication 
adherence. 
• Salary of $180 (USD)/month 
CHW Employment, Supervision, and Career Paths 
 • Employed by NGO 
• No formal 
supervision 
mechanism in place 
• No formally 
defined career  path 
• Employed by 
government health 
care system 
• Supervision by 
other CHWs 
• No formally defined 
career path 
• Employed by NGO 
• Supervised by staff at NGO 
• No formally defined career 
development path 
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C2. Training Overview  
Training included didactic components (knowledge of CVD and its risk 
factors), obtaining blood pressure measurements (using an automated Omron® 
blood pressure cuff), obtaining anthropometric measures (height, weight), 
calculating a CVD risk score using the Risk Scoring Chart (figure 1), ethics, and 
collecting self-reported data using a short questionnaire. The overall training 
itself was designed based on Knowles’ andragogic model of adult education, 
which emphasizes self-directed learning, valuing of  the experiences that 
students themselves bring to the training to enhance the learning experience for 
individuals and the group, and the assumption that students are motivated to 
learn by intrinsic qualities such as self-esteem. 116 The core training components 
were lectures, case studies, role-playing, and classroom presentations and 
participation by the trainees. In Mexico, an additional component – cooking 
demonstrations by a registered dietician – was added to complement the lectures 
on the role of diet as a risk factor for CVD. This addition was made after 
consultation between the site investigators and the training team, to capitalize on 
existing training programs on healthy eating habits which the trainees at this site 
had prior exposure to, as a formally integrated human resource component of 
the government health care system. 
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A training manual was designed to guide the delivery of training in 
content knowledge of CVD and its risk factors, and was based on two training 
manuals previously validated in the Hispanic population in the US and the Black 
population in South Africa. 117–119 Su Corazon, Su Vida was developed in the 
United States (validation included focus group discussion with members of the 
community of Mixco, Guatemala in 2007 – unpublished data) and a manual 
developed at the University of the Western Cape School of Public Health, South 
Africa to train CHWs to provide health promotion activities for chronic disease 
lifestyles. 120,121 I was responsible for developing the final study manual under 
supervision from the study investigators, who reviewed and provided input into 
all aspects of the manual, as well as providing approval for the final version of 
the manual. The training manual was translated into Spanish for use in 
Guatemala and Mexico, while the English version was used in South Africa, as 
these are the languages of instruction required by the respective governments. 
Teams of trainers consisted of registered nurses, academics with Masters or 
Doctoral level training in various areas of public health (e.g. epidemiology, 
education, public health practice), and in Mexico a nutritionist was added to that 
team to provide practical cooking demonstrations to trainees. All the members of 
the training teams were fluent in the official language of instruction and each 
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team also had at least one member who was fluent in the predominant language 
of the community from which the CHWs were recruited and in which the CHWs 
would deliver the intervention.  
 Trainees learned to determine screen community members for study 
eligibility by administering a self-reported health risk factor questionnaire. Ethical 
conduct in all study activities was also taught, including maintaining 
confidentiality through the recruitment and screening processes, and assisting in 
the explanation and completion of written informed consent forms. A guide 
outlining the roles and responsibilities of the interviewer (CHWs) was created 
based on work by Merritt et al. and was incorporated into the training materials.122  
C3. Methods for Research Question 1 (Aim 3a) 
 As noted in Table 2.1, the first component of the study-wide third aim was 
to determine the effectiveness of the training provided to the CHWs at imparting 
content knowledge of cardiovascular disease (CVD) and its risk factors. Aim 3a, 
the quantitative assessment, was evaluated using the quasi-experimental design 
summarized in Figure 2.3. 123 This design does not include a comparison group 
because it models what would likely have been observed in the mean content 
knowledge test scores before and after training, in the absence of the training 
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being offered. This design is also referred to as the non-equivalent variables 
design. While this design is not the ideal design compared to other pre-post 
designs, the resource limitations in this pilot trial made this the most expedient 
choice to capture the effectiveness of the training itself at changing the levels of 
content knowledge about CVD and its risk factors. The maximum amount of 
trainees feasible for the budget had to be trained to ensure the target sample size 
for persons screened.  
Training was composed of 30 hours of activities: didactic lectures, 
interactive role-playing exercise driven by a case study, training in obtaining 
anthropometric measures necessary to use the tool (weight, height, blood 
pressure), calculating body mass index (BMI), and using the risk tool (Figure 1.1) 
to determine the CVD risk score. Due to varying resources, including availability 
of space for training at individual sites, training was completed over a period 
from 1–2 weeks, depending on the site.  
  73 
Figure 2.3: Quasi-experimental Design for Quantitative Assessment for Aim 3a
 
Figure 2.3 summarizes the various testing time points and components. A 
written test covering content knowledge of cardiovascular disease (CVD) and its 
risk factors was administered at three different time points:  pre-training (on the 
first morning of training), immediately post-training (at the conclusion of 
training), and post-field work (an average of 4 months after completion of field 
work). The questions on the content knowledge tests administered at each of the 
  74 
three time points were identical.  
The South Africa site was the first site to conduct and complete training 
over the course of a single work week (5 days) and 1–3 months ahead of the 
other sites. The post-training test was administered on the morning of the final 
day and scored by the trainers. Out of the 15 trainees, only 20% managed to score 
at least 70% correct on the content knowledge testing. This meant that our 
expectation that at least two-thirds of the trainees at each site would be eligible 
for field work would not be met, and would directly impact our ability to screen 
the required sample size of 4,000 persons across all study sites. At a post-training 
meeting with all the trainees where the NGO supervisors were not present5, as 
they had been during the entire week of training, the co-trainer and I learned that 
the trainees who had failed to score at least 70% on the test had completed the 
12th grade but did not pass their final, national written examinations required to 
achieve a high school diploma or to be eligible to apply to university. In meetings 
with NGO officials during the proposal development and contract negotiation 
phases, we had explicitly requested trainees who had completed high school but 
did not specify that the definition of complete included passing the final 
                                                                        
5 At the South Africa training, 9 supervisors from the NGO that provided the trainees showed up 
uninvited on the first morning of training and proceeded to attend all 5 days of training. Despite 
the trainers’ concerns, we did not ask them to excuse themselves for reasons that will be listed in 
the Discussion Chapter.  
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examinations. We also learned that the written test being administered in English 
was the primary challenge for those who had failed to pass our post-training test. 
This was consistent with the high failure rate observed for the national high 
school matriculation examinations amongst students whose first language is not 
English. This feedback was shared with the study investigators at all sites. 
Discussions about this observation and other issues that would likely impact 
trainees’ performances on written tests were held between study investigators, 
supervisors at the NGOs (Guatemala and South Africa), department of health 
officials (Mexico), and also colleagues who had conducted prior training in other 
disease program areas at all sites. Using this information, investigators 
responsible for design and implementation of the training, including myself, 
reached a consensus that a minimum scoring threshold of 60% was reasonable 
for the populations of CHW trainees to demonstrate competence in content 
knowledge required for field work. The additional requirements of scoring 100% 
in the use of the risk chart and for correctly obtaining anthropometric measures 
remained unchanged. This approach was taken as there is no data available 
about this aspect of training-related testing for chronic disease programs, 
including CVD, at any of the sites. As a result of these events, the South African 
trainers, including myself, adapted the language for lectures covering the content 
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areas identified as being most poorly understood in our post-training meeting 
with the CHWs, designed a new lecture on aligning formal medical terminology 
with lay language used in that community to understand the concepts under 
study. In addition, I also designed additional homework exercises for completion 
at home, as well as introducing interactive morning review sessions of 
homework solutions both with the entire class, as well as in one-on-one reviews 
with myself and the second trainer. An example of the language alignment 
would be the use of the term ‘risk factors’ in the lectures. We supplemented this 
term in lecture materials and on the written examination with phrases such as 
“put you in more danger of getting”. The training was extended over an 
additional 4 working days the week immediately after the completion of the first 
training. In this extended training we still used the original core training 
materials but now focused on integrating more lay language in explaining the 
concepts, review of homework assignments, and building confidence and trust in 
understanding of the materials for CHWs through targeted small group and one-
on-one interactions with the trainees. We also explicitly requested that the 
supervisors not attend any of the supplemental training and this request was 
honored. The impact of these decisions will be explored in depth in the results 
and discussion chapters but I will note here that these adjustments in study 
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design resulted in a 67% pass rate at the second post-training examination at the 
South Africa site. As a result of these adjustments during the South African 
training, the other sites were able to proactively make any necessary adjustments 
in their training materials and delivery, while maintaining the fidelity of the core 
training materials, prior to initiation of their training. These adjustments also 
provided critical qualitative data used in the iterative design of the CHW focus 
group and key informant interview guides.  
C3.1 Testing and assessment over the run-in period leading up to field work 
As described earlier, CHWs were trained to use the Risk Scoring Chart 
(Figure 2.1) to obtain a CVD risk score. The written exams administered 
immediately after training and after field work, respectively, also included a 
series of six hypothetical scenarios requiring the calculation of a CVD risk score. 
Trainees had to score 100% on this additional testing component at the end of 
training in order to be considered fit for field work.  
In addition to content knowledge of CVD and it risk factors, training also 
covered practical skills for measuring height, weight, blood pressure, and 
obtaining self-reported health histories using the training model of the 
Demographic Health Surveys which has been validated in populations in the 
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study sites. 124,125 Ethics training and certification were also completed by CHWs, 
all trainers, and other study personnel. 122,126  Assessment of the practical skills 
taught to obtain anthropometric measurements and blood pressure was 
conducted as part of the testing only at completion of training. Trainers assessed 
individual CHWs using direct observation as they obtained height, weight, and 
blood pressure measurements on training staff, fellow trainees, and other 
volunteers on site.  
In order to be deployed into the field to implement the intervention, 
trainees had to meet all the following criteria in order to pass the post-training 
test (O2 on Figure 2.3) and to be deemed fit to continue on to field work, i.e. 
screen persons in the communities for CVD risk: 
(1) Score a minimum of 60% on the written exam covering CVD content 
knowledge;  
(2) Score 100% on the use of the Risk Scoring Chart component of the written 
in the exam; 
(3) Score 100% on the assessment of practical skills for obtaining 
anthropometric measures and blood pressure. 
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A two-week run-in period immediately following the end of training 
allowed study coordinators to conduct random, direct observation of 
CHWs who were deemed fit for field work as they engaged in recruitment 
and screening in the community. CHWs who were not able to handle the 
tasks of screening, assessment of risk, providing referrals, and proper 
completion of study forms were pulled from field work at the end of the 
run-in period.  
 The final written assessment (O3 on Figure 2.3) covered the content 
knowledge test and use of the risk scoring chart, and was administered on 
average four months after the completion of field work. Only CHWs who had 
participated in field work from the end of the run-in period to the end of the 
project were tested at this point. The assessment of the practical skills was not 
repeated at this time because blood pressure cuffs and equipment used to obtain 
anthropometric measures were taken from CHWs at the end of the recruitment 
phase by supervisors. Study investigators did not have input on this decision. 
Together, these testing data provide an insight into the effectiveness of the 
didactic and practical elements of training, as well as knowledge retention after 
the completion of field work. 
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C4. Theoretical Framework for Qualitative Inquiries  
 As mentioned earlier, in order to understand the complete picture related 
to the impact of training on the CHWs, their subsequent experiences of 
conducting the screening in their communities, and how all this informs the 
potential for scaling up the intervention to the population level, simply noting 
the quantitative increase in content knowledge gained by the CHWs is not an 
adequate measure of the success of this intervention. Rather, the quantitative 
measures are one part of the answer and qualitative inquiries were required to 
fill in the remaining areas.  
There are many theories of implementation and learning that address individual 
aspects of the research we conducted. In order to assess as many of the multiple 
elements of the intervention as possible, whilst also attempting to account for the 
overlap between many of these elements, and the overall impact on the 
effectiveness of implementing this intervention, multiple theoretical frameworks 
would have to be simultaneously applied. We elected to use the Consolidated 
Framework for Implementation Research (CFIR) as our theoretical framework 
for the qualitative inquiries (Aims 3b, 3c). 127 The CFIR identifies elements from 
multiple theoretical frameworks that are used to assess intervention 
implementation effectiveness, providing independence from any individual 
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implementation framework while allowing the flexibility to perform formative 
evaluations and to ask not only what works, but why it works, across multiple 
settings. Multiple constructs (“a menu of constructs”) which are associated with 
effective implementation efforts are divided into 5 domains: intervention 
characteristics, outer setting, inner setting, characteristics of the individuals involved, and 
process of implementation. 127–130  CFIR offers a total of 39 constructs based on a 
comprehensive identification and review of published work on implementation 
research. Simply put, each domain is a collection of constructs where individual 
constructs allow for a picture to be created of a given domain. The constructs of 
interest in this dissertation were determined based on two iterative reviews of 
available evidence, as well as our experiences negotiating the contract with the 
NGO in South Africa. Each effort offered refinement of our understanding of the 
characteristics of CHWs, interventions involving task-shifting to CHWs, and 
issues related to scaling efforts for programs using CHWs for task-shifting. The 
results of these efforts – issues and themes across the evidence base – were 
translated into constructs that needed to be explored in this dissertation in order 
to qualitatively assess the success of training and the potential for scaling. First, I 
set out to identify key areas/domains that have been shown to be both relevant 
and poorly understood. This was achieved through a literature review during the 
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proposal development phase of the study and resulted in the third aim, which 
broadly set out to capture the impact of training and the CHWs’ experiences of 
training and field work. At this stage the goal was to understand how CHWs 
were currently being used in task-shifting programs for primary screening of risk 
in the areas of non-communicable disease (NCD), including cardiovascular 
disease (CVD), as well as the available evidence for assessing the effectiveness of 
training programs for CHWs. After the proposal was successfully funded, a 
second literature review was conducted and refined specifically to determine 
which characteristics of CHWs themselves facilitated or impeded their success in 
health services delivery (e.g. cultural factors, sense of self-mastery, perception by 
peers). The constructs identified thus far were incorporated into conversations 
with the officers at the NGO in South Africa during the contract negotiation 
phase. The investigator in South Africa, the coordinator, and I had teleconference 
discussions to review the results of the literature searches and agreed to use the 
discussions during contract negotiations as a way to refine our understanding of 
the literature by determining which domains and constructs were deemed 
important by the NGO officers and government officials. Based on the notes taken 
during these negotiations, we compared issues identified in these conversations 
to the results of the two literature reviews, using key words and themes. We now 
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had the basis for developing the planned focus group guide (aim 3b) and key 
informant interview guide (aim 3c) by mapping constructs from the CFIR to the 
outcomes of the literature reviews and contract negotiations. Table 2.3 
summarizes these activities undertaken in the CFIR process domain for the 
formative development of content for both qualitative instruments: the CHW 
focus group guides and the key informant interview guides. In this domain we 
actively engaged in the constructs of planning (iterative process), engagement 
(ongoing), execution, and reflection and evaluation (iterative). Even though the 
activities thus far were undertaken in South Africa only, the literature reviews 
covered all three countries in the study. In addition, regular teleconferences 
between all study sites ensured that investigators at Guatemala and Mexico were 
also involved in these activities by contributing their country-specific experiences 
and characteristics to refine our overall approach for the anticipated qualitative 
data collection across all sites. This process of consensus building allowed us to 
incorporate both common and unique elements across sites into the development 
of the qualitative instruments.   
The reviews of the evidence in step 1 in Table 2.3 showed, as described in 
Chapter 1, that there were very few task-shifting programs utilizing CHWs to 
screen for and manage non-communicable disease (NCD) and/or cardiovascular 
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disease (CVD) in low- and middle-income countries, unlike in high income 
countries like the USA. 76 The programs that do exist in these countries focus on 
secondary prevention and typically do not involve the CHW conducting 
screening activities independently in communities. 131 Additionally, there is very 
little evidence to ascertain which interventions and training programs are 
effective, largely because very few large and/or randomized control trials utilize 
qualitative methods to expand on quantitative findings related to CHW 
effectiveness. 55,97 
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Table 2.3: Process for Formative Development of Qualitative Instruments and Support for Project from Key Stakeholders 
(Pre-training)6 
 
                                                                        
6 HOLLIS is the Harvard University library database that allows simultaneous searches of multiple databases such as MEDLINE, 
CINAHL, PSYCHINFO, etc. and allows for efficient searches. 
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As Perry et al. specifically note in a recent comprehensive review of the 
effectiveness of programs utilizing CHWs, “…very few studies that give “voice” to 
CHWs and provide an opportunity to learn about their views regarding the challenges 
they face in their work and how programs could help to make them more effective.” 76 
These findings were consistent with what was observed at the study sites. As a 
rule, the evaluation efforts related to the effectiveness of utilizing CHWs in 
delivery of health services focuses on patient-outcomes (where possible) and no 
standard tools exist to allow for uniform measurement across programs and 
settings. 76 
Evidence from the reviews in step 2 in Table 2.3 provided investigators 
with areas of inquiry for developing both the CHW focus group guides and 
key informant interview guides. The effectiveness of CHWs is impacted by 
their own personal belief systems, perceptions of their relationships to 
formally trained health professionals with whom they are required to interact, 
the ways in which the communities which they serve view them, and the ways 
in which policy makers perceive their roles and capacities. 43,45,132 
Once the study was approved for funding, investigators agreed that 
South Africa would serve as the incubator site for developing the qualitative 
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instruments as this site was the first site to have institutional review board 
approvals in place to implement the study protocol, including the training of 
CHWs and engaging in field work. Due to an unanticipated change in the 
contracted site for Mexico after the proposal had already been approved, the 
Mexico site was not able to participate in the initial development of the 
qualitative instruments as they only came on board midway into the 24-month 
funding period. Input into the development of the qualitative instruments 
from the Mexico site was obtained during the second half of the study to 
ensure that the impact of differences between the initial Mexico site (urban) 
and the final Mexico site (urban and rural) were addressed.  
Since South Africa was the coordinating center for the trial, staff at the 
partner site, Brigham and Women’s Hospital, were assigned responsibility for 
drafting the training materials, designing the training, operationalizing the 
protocol, and analyses of data. Specifically, I was responsible for managing 
and coordinating the development of training materials and trial instruments, 
in collaboration with principal investigators at all sites.  The investigators in 
South Africa also had comparatively extensive experience with projects 
utilizing CHWs for educational interventions related to non-communicable 
diseases (NCDs) and had also conducted prior work related to the issues 
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impacting CHWs who deliver services in Khayelitsha, the chosen intervention 
site in South Africa. 57,119,133–135  
Guatemala has no programs utilizing CHWs for NCD-related services 
but provided input into the development of the qualitative instruments based 
on their overall experiences working with CHWs at their site in a variety of 
other service delivery programs. 
Step 3 in Table 2.3 provided the first opportunity to locate and refine the 
results of the evidence from steps 1 and 2. The investigators at the South Africa 
site used the evidence to draft a script to guide conversations with government 
and NGO officials during a series of meetings to negotiate contracts between 
the research project and the NGOs and/or ministries of health. Themes 
identified by me in the earlier literature searches were raised in the meetings in 
open-ended questions to determine if these themes were viewed as relevant to 
the officials. The primary investigator and study coordinator both took notes, 
with permission from the persons being interviewed, and reviewed the notes 
for manual coding of themes. These activities utilized CFIR constructs from the 
intervention characteristics, outer setting, inner setting, and characteristics of the 
individual involved. In the first domain we looked at the evidence strength and 
quality to support the intervention, the relative advantage perceived by the key 
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stakeholders’ of implementing the intervention, and the complexity of the 
intervention, amongst others. In the outer setting domain we explored issues 
related to patient needs and resources as prioritized by stakeholders and external 
policy and incentives. In the inner setting domain we explored the constructs of 
culture and structural characteristics of the collaborating organizations, along 
with implementation climate, tension for change, and compatibility. Finally, in the 
characteristics of individual domains, we explored the constructs of knowledge and 
beliefs about the intervention, self-efficacy, individual identification with (an) 
organization, and other personal attributes. The CFIR approach as applied in the 
context of the dissertation is summarized in Figure 2.4. 
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Figure 2.4: The CFIR and its relationship to the phases of implementation in 
this study. 
 
The constructs across the five CFIR domains ensure rigor of the intervention by 
allowing for the triangulation of multiple data sources in the development of the 
training itself, the development of the qualitative instruments, and to ensure 
adequately rich data was available for analyses. Validity was enhanced under 
CFIR by using the available evidence base and the rich experience of the team of 
investigators to identify applicable constructs under the five domains. The 
specific domains and constructs employed in the development of the final CHW 
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Focus Group Guide and Key Informant Interview Guide, respectively, are 
outlined later in this chapter.  
C5. Qualitative Methods for Research Question 2 (Aim 3a) 
This second part of Aim 3 was designed to qualitatively assess the 
CHWs’ reactions to the training itself, their experiences delivering the 
intervention in their communities, and how these experiences vary across 
settings. The development of the qualitative instruments for this research 
question, as well as research question 3c which follows, was an iterative 
process starting with the development of the research proposal for funding (2–
3 months), and continuing into the first 15 months of the funded 24-month 
study period.  
We elected to use the group deliberation technique to select the subset of 
constructs which would be effective for evaluating the training provided to 
CHWs and how their field work experiences and relationships to the 
communities they serve, as well as to the health systems in which they function, 
will impact efforts to scale up the intervention. Investigators and staff used the 
evidence reviews described in steps 1 and 2 of Table 2.3, along with their in-depth 
knowledge of the communities in which the intervention was deployed to select 
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applicable constructs by consensus. This consensus was reached during a series of 
in-person meetings and teleconferences where the available evidence was 
reviewed, and agreement reached on the appropriate constructs to use given the 
characteristics of the overall intervention and the individual sites.   
C5.1 DEVELOPMENT OF CHW FOCUS GROUP GUIDE 
C5.1a Exploratory CHW Focus Group (Pre-Training) 
Prior to the start of the study, an exploratory focus group was held in 
Khayelitsha, South Africa with CHWs who were employed by a local non-
governmental organization (NGO) contracted to deliver health services to 
HIV/AIDS patients in the community. This NGO was not the contractor of 
services for the delivery of the intervention in this study. Six CHWs were 
recruited as a convenience sample and had an average of 3 years of delivering 
in-home HIV/AIDS and other infectious disease services to patients in 
Khayelitsha. Based on the reviews of the evidence related to issues identified 
as consistently faced by CHWs in task-sharing programs across the globe and 
across diseases (Steps 1 and 2 in Table 2.3), a short questionnaire guide was 
developed to solicit feedback about field work experiences delivering 
HIV/AIDS-related services in this community.  57,134–138 Areas of inquiry covered 
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with open-ended questions only included: 
• Training experiences 
• Supervision 
• Assigned roles and perception of their roles 
• Relationships with local government health clinics and staff 
• Motivations for being a CHW 
• Trust and respect from community members, peers, and health 
professionals 
• Demands and stressors of their work 
• Impact of their work on family 
• Perceptions about the role of weight in overall health 
• Any prior exposure to non-communicable diseases in training or services 
delivery 
A faculty member at the University of the Western Cape who is fluent in the 
predominant spoken language (isi-Xhosa) and has extensive experience 
working with CHWs in this community conducted the focus group on behalf 
of the study. The focus group was recorded. 
Transcripts for this focus group were reviewed for accuracy by focus 
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group leader and then translated into English. A second review for accuracy 
was performed by the focus group leader to ensure the English transcripts 
accurately reflected the contents of the discussion. These transcripts were then 
manually reviewed to identify a list of common words and themes. This first 
level of coding was completed by investigators at the South Africa site, 
including myself. We then compared our list of codes to the results of our 
literature reviews to identify key domains to be included in the final focus 
group guide.  
C5.1b Final CHW Focus Group Guide 
Based on this review, a set of eight focus group guide questions was 
developed for later use with CHWs who conducted field work for this study at 
the three participating sites. The final set of questions, are mapped to the CFIR 
domain and selected constructs in Table 2.4. These guide questions were 
translated into Spanish for use in Guatemala and Mexico, with each of the sites 
providing their own translations in order to keep the wording culturally 
appropriate, while still consistent with the English version. Again, the CFIR 
provided the flexibility to assess various constructs across sites to determine 
both common and divergent issues.  
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Table 2.4: CHW Focus Group Guide Questions 
Question Selected CFIR domain(s) and [construct(s)] 
1. What do you think it means to be 
healthy? 
Characteristics of individuals  
[individual state of change; knowledge and 
beliefs about the intervention] 
2. Do you like doing this work? Characteristics of individuals  
[self-efficacy; other personal attributes] 
Inner setting 
[culture] 
3. What do you want to be doing for a 
job in 5 years? 
Characteristics of individuals [identification 
with the organization] 
4. Does your family like you having 
this job? 
Characteristics of individuals [individual 
stage of change] 
Outer setting 
[external policy and incentives] 
5. How do you think the community 
feels about your role and the job you 
do? 
Intervention characteristics 
[intervention source; relative advantage] 
6. Do you think your job can be made 
better in any way? 
Process 
[Planning] 
7. If you were invited to work with a 
team of health workers at a 
government clinic, what would you 
need to make your job worth doing? 
Process 
[Reflecting and evaluating] 
Inner setting 
[Culture] 
8. What do you think of the training we 
did for this project? 
Inner setting 
[Implementation climate; culture] 
Outer setting 
[External policy and incentives] 
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The CHW Focus Group Guide questions explored the constructs of structural 
characteristics, networks and communications, culture, and compatibility located 
within the inner setting domain. In the characteristics of individuals domain, we 
focused on knowledge and beliefs about the intervention, self-efficacy, individual 
stage of change, individual identification with the organization, and other personal 
attributes. We also explored the domains of inner setting (implementation climate; 
culture) and outer setting (external policy and incentives), especially how these 
overlapped with key informant feedback later in the study.  
Within 6–12 months of the completion of field work, each of the three 
sites had conducted a focus group using the focus group interview guide. A 
total of 28/42 (66.7%) CHWs who conducted field work chose to participate: 9 
in Mexico, 12 in Guatemala, and 7 in South Africa. This sample was a 
convenience sample as the protocol required voluntary participation. In 
addition, by the time the focus groups were conducted, most of the CHWs who 
had participated in field work had moved on to other projects and their 
availability of participation was limited. Overall, the participants were 
generally representative of the overall pool of CHWs to whom invitations were 
sent and predominantly female (80%).  
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C6. Qualitative Methods for Research Question 3 (Aim 3c) 
An important consideration for those responsible for implementing 
government health policies, including the scaling up of successful intervention 
services, is the identification of elements that are necessary to effectively 
integrate such interventions into existing health care system operations. Research 
Question #3 (Aim 3c) sought to obtain key stakeholders’ opinions of issues 
related to scaling of the intervention and to compare it to the current evidence 
which is largely focused on using CHWs in communicable diseases, 
vaccinations, and maternal and child health.  
C6.1 FINAL KEY INFORMANT INTERVIEW GUIDE 
Evidence obtained from the reviews conducted in Step 2 in Table 2.3, provided 
an initial set of areas of inquiry for the key informant interview as captured by 
the set of open-ended questions used in the exploratory focus group. This was 
next combined with the themes identified from the notes taken by the primary 
investigator and study coordinator as described in Step 3 in Table 2.3. Trainers, 
study coordinators, and supervisors kept detailed notes about training and field 
work, for later evaluation of CHWs’ performances and for use in the development 
of the key informant guide questions. These extensive field notes kept by trainers 
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and study coordinators during training and field work were reviewed by the 
investigators at each site. These notes were manually analyzed for thematic 
content by investigators. All these data were triangulated to draft a final set of 
key informant guide questions to be used in the in-depth interviews with key 
stakeholders (Figure 2.4). 43,45,105,139–141  
Figure 2.5: Key Informant Guide Questions 
1. Tell me about your training and how you came to do this work, or be in this position? 
2. What are the processes you follow and the practical issues (challenges and 
rewards) you encounter while supervising the CHWs’ field work? 
3. Based on your experience, (a) what do you think it takes to be a good CHW and, (b) 
what are the challenges of finding good people to train to be CHWs? 
4. What do you think are the best roles for CHWs in your community setting and 
how do you think you can increase their value through training? 
5. What do you think is needed to integrate CHWs into current health programs and 
how would training them on another skill (CVD screening) impact them? 
6. Given the government’s plan to integrate CHWs into the new primary health care 
teams, what resources or support structures do you think the government would be 
required to provide?  
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7. What would you expect from the CHWs to make you feel like these primary care teams 
are working effectively together? 
8. Is there anything that we have not covered during our time together that you believe is 
important for us to know about CHWs, working with CHWs and the government’s plan 
for redesigning the primary health care system and scaling up programs like these? 
 
The investigators decided to deliberately keep the questions open-ended 
in order to capture the most diverse responses possible, and to not unduly 
influence responses based on any particular disease area. These guide questions 
were translated into Spanish for use in Guatemala and Mexico, with each of the 
sites providing their own translations in order to keep the wording culturally 
appropriate, while consistent with the English version. 
The Key Informant Interview Guide questions explored the constructs of 
intervention source, evidence strength and quality, relative advantage, adaptability, 
complexity, design quality and packaging, and cost located within the intervention 
characteristics domain. In the outer settings domain, we focused on patient needs 
and resources and external policy and incentives constructs. Structural 
characteristics, networks and communications, culture, implementation climate, 
tension for change, compatibility, readiness for implementation, leadership 
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engagement, and available resources constructs in the inner domain were explored 
here. Lastly, in the characteristics of individuals domain, we explored the 
constructs of knowledge and beliefs about the intervention, self-efficacy, individual 
stage of change, and individual identification with the organization.   
C7. Interviewer training and preparation for key informant interviews 
C7.1 SELECTION OF KEY INFORMANTS 
In-depth interviews were conducted with 36 key informants from non-
governmental organizations (NGOs), health clinic staff and administrators, and 
officials and administrators of departments of health, to capture their views on 
integrating CHWs into existing primary care services. Key informants were 
identified based on their work with CHWs at the government clinics, supervision 
of CHWs, clinic staff, clinic directors, and officials from the local departments of 
health who were responsible for implementation of policies.  Where appropriate, 
permission was obtained from local departments of health to invite key 
informants to participate and those who agreed signed consent forms. Length of 
the 36 individual interviews ranged from 60–90 minutes.  
Selection of persons to invite to participate in the interviews combined 
primary and secondary selection in order to obtain the most information-rich 
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sample. Denzen defines primary selection as “...the opportunity to sample 
informants using criteria of knowledge, experience required, ability to reflect, ability to 
articulate, has the time to be interviewed, and is willing to participate.”  142 Researchers 
at each site engaged in identifying candidates for interviews first using primary 
selection. Within this primary selection, purposeful sampling was applied to 
ensure rigor would be achieved with a high enough volume of data to ensure 
saturation and variation in responses. Together, the recurring and discordant 
themes would provide adequacy in the data because saturation and variation 
would be understood. Since participants from departments of health, as 
employees of the state, were likely to be more hesitant to express their opinions 
freely and likely to result in fewer interviews, secondary selection to identify 
additional, appropriate recruits was performed through word-of-mouth inquiries 
that were conducted by investigators at each site. Secondary selection is the 
identification of participants when primary selection is not possible or 
inadequate. 142  
C7.2 INTERVIEWER PREPARATION AND ETHICAL CONDUCT 
All the key informant interviews were conducted by interviewers who 
had extensive practical experience conducting interviews in qualitative analyses 
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in both the research and clinical settings. At the South Africa site, the study 
coordinator and I conducted the interviews, while the interviews in Guatemala 
and Mexico were conducted by teams including the study coordinator and at 
least one investigator. My experience with interviewing covered both clinical and 
research settings, including interviews with study participants in reproductive 
cancer studies and interviewing patients in an internal medicine clinic to obtain 
qualitative feedback investigating the improvement of outpatient processes. I 
also trained two dozen novice interviewers to conduct patient interviews for 
three separate research studies, including the appropriate use of prompts. Prior 
to conducting the key informant interviews, the interviewers and the study 
investigators devised a general strategy to integrate all eight interview questions 
into the interview in a manner conducive to promoting open conversation, to 
honor requests to note things off the record, and to answer any questions from 
the interviewee as concisely as possible but without elaboration to avoid biasing 
their feedback. The interviewer started the interview by thanking the participant, 
explaining the purpose of the interviews, and allowing the participant to take all 
the time they needed to read the informed consent form prior to signing it. The 
recorders were turned on after the informed consent form was signed and a copy 
provided to the interviewee for his/her records. At the start of the recording the 
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interviewer identified himself/herself and noted the names of the interviewee 
and interviewers for the record. The final step prior to starting the interview 
proper was to obtain verbal consent again from the interviewee that s/he agreed 
to participate in the interview and to have the interview recorded in digital 
audio. 
C7.3 DATA COLLECTION PROCEDURES 
Timeline 
All interviews and focus groups were conducted in 2013, within 6–12 months of 
completion of the field work for the trial. 
Key Informant Interviews 
Interviews were conducted in the native language of the respondents 
(English, isiXhosa, Spanish) and lasted approximately 60–90 minutes. A total of 36 
key informants were interviewed across all three sites. Interviewers used the Key 
Informant Interview Guide Questions to guide the discussions. Interviewers 
worked in teams of two: the principal investigator or study coordinator, and a 
second study team member. In South Africa, I conducted all the key informant 
interviews along with the study coordinator. All interviews were recorded onto 
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digital audio recorders and notes were also taken. Interviewers stopped recording 
when participants wanted to share sensitive information off the record and this 
request was made about 10–25% of the time, depending on the site. Taking cues 
from the interviewee, feedback would be repeated by the interviewers to verify 
accuracy of understanding of what the interviewee intended to convey and 
discussion on individual topics continued until saturation was reached, i.e. no 
new information emerged.  
CHW Focus Groups 
All CHWs who were present on the first day of training were invited to 
participate in the focus groups. Focus groups lasted approximately 2 hours and 28 
CHWs chose to participate in a total of 3 focus groups.  Focus group discussions 
were led by colleagues with prior experience conducting focus groups and who 
were not members of the study team, to enhance honest feedback. All interviews 
were recorded onto digital audio recorders and notes were also taken. The 
facilitator of the focus group would summarize and repeat back to the 
participants the information they had shared, to verify that it accurately reflected 
what the participants intended to communicate. Here also discussion on 
individual topics continued until saturation.  
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C7.4 DATA ANALYSES 
All key informant interviews and CHW focus groups were recorded onto 
digital audio recorders. Transcription of the audio sessions was completed at each 
of the three participating sites. First, audio recordings were transcribed, verbatim, 
in the spoken language(s) used by the respondents and assigning generic identity 
codes to each speaker. Research assistants and qualitative experts at each site who 
had extensive experience with qualitative data collection and transcription were 
contracted to transcribe the audio recordings. All of them were fluent in the local 
languages and English. These transcripts were reviewed by assigned members of 
the investigative team who reviewed sections of the digital recordings with the 
transcripts for consistency.  
Study-wide, we used the group deliberation technique in which all site 
investigators, I, and coordinators responsible for qualitative analyses conferred 
over a series of in-person meetings and teleconferences over the course of 6 weeks 
to discuss the analysis of the focus group and key informant interviews. First, 
transcripts were reviewed by at least two team members at each site and a list of 
key words was identified. These key words were mapped to the domains 
described earlier in the development of the focus group and key informant 
interview guides and included both common and discrepant elements between 
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sites. Second, these key words were expanded to key themes through reviews of 
expanded sections of the transcripts and discrepancies between themes were 
resolved between assigned teams at individual sites. This process involved 
independent review of the transcripts by two members of each site team who 
assigned codes to each paragraph, with paragraphs with similar information 
receiving the same codes. Paragraphs were then grouped and categorized into 
emerging themes. These themes were compared and discrepancies were resolved 
through team discussions where consensus was reached by individual site teams 
in either in-person meetings or through a combination of in-person meetings and 
teleconferences (South Africa: myself in Boston and the investigator in Cape 
Town). Study-wide consensus was reached regarding a final list of themes that 
would be used for subsequent manual and software-assisted analyses of 
transcripts in their entirety.  
Qualitative analyses were conducted using Atlas.ti ® software, NVivo 9 ® 
software, and manual coding techniques. For the latter method, transcripts were 
reviewed in their entirety several times: first to correct spelling mistakes and 
transcription errors and get a general sense of the data. Second, responses were 
grouped into themes using manual coding techniques. Selected quotes from 
participants will be included in published results to illustrate themes and will be 
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presented without identifiers to preserve the anonymity of respondents. The 
software packages were used to analyze the content in three stages: (1) coding to 
broad nodes (themes) based on the key words list; (2) distinguishing more specific 
information to identify both common and divergent themes; (3) comparing and 
contrasting nodes which were cross-referenced with the type of informant.  
Finally, comprehensive reports, including direct quotes, were provided in 
English to the coordinating center investigators, including myself, for pooled 
analysis. In Guatemala and Mexico, the site investigators reviewed the reports to 
verify the accuracy of the translations to English prior to the reports being sent to 
the coordinating center.  
D. Cost-Effective Analyses 
After the completion of the work for this dissertation, I was part of the 
parent study team that conducted a cost-effective analysis of the parent trial. The 
outcomes of this analysis was published in a peer-reviewed journal and I was the 
second author of the publication.143 What follows is a summary of the methods 
we used for the cost-effective analysis and the results are reported in Chapter 3. 
We used microsimulation based on an established decision-analytic 
cardiovascular disease policy model (the CVD PREDICT model) developed at 
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the TH Chan Harvard School of Public Health. Comprehensive descriptions of 
the model and its parameters, including pharmaceutical therapy initiation rates 
and compliance rates over time, can be found in Gaziano et al (2015).143 In order 
to determine the health and economic impacts we compared the current usual 
care in each setting (comparison group/base case) compared to the paper-based 
tool used in this study (intervention 1), and then also compared to a mobile-
phone application version of the tool (intervention 2).  
After the conclusion of field work for this study, a colleague in South 
Africa conducted work comparing the training for the paper-based risk screening 
tool we used, to training CHWs to use a mobile phone application version of the 
risk screening tool for use on non-smart mobile phones.144 The mobile phone 
application was developed using an open-source software platform developed 
by SANA/MIT, which specifically develops accessible mobile health technology 
for using in global health, especially low-resource settings.145  
For health outcomes we used aged-adjusted probabilities for 
cardiovascular disease events and for costs we used our real-world costs for this 
study and WHO CHOICE ® costs for clinic visit costs. The model simulated 
outcomes and costs for a hypothetical population of 1,000,000 adults aged 35–74 
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with no history of incident stroke or ischemic heart disease in all three study sites 
and the sample was a weighted using mean values for CVD risk factors from this 
study. We based our assumptions on the proposed primary health care (PHC) 
outreach teams designed as part of the redesign of the South African primary 
health care system.146 The PCH team consists of 1 physician, 2 nurses, and 6 
CHWs who are each responsible for 2,300 adults. Given that no cost-effective 
analyses had been performed in Mexico and Guatemala for interventions 
utilizing CHWs for primary screening of CVD, the investigators from those sites 
agreed that basing our assumptions on the South African PHC outreach team 
model provided a reasonable baseline for their health care systems as well. 
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CHAPTER 3: RESULTS 
First, a brief overview of results is presented for the parent trial in which the 
dissertation is embedded, in order to describe the field work environment and 
workload undertaken by the CHWs. Second, data describing the selection and 
characteristics for CHW trainees, those selected for conducting field work, and 
CHW focus group participants are provided for each of the dissertation sites 
(Guatemala, Mexico, South Africa). Next, the selection and general characteristics 
of key informants are described. Then, the findings for the quantitative 
assessment of Research Question 1 (Aim 3a) are reported. Finally, qualitative 
results for Research Questions 2 (Aim 3b) and 3 (Aim 3c) are presented, in order.  
A. Characteristics of Community Participants Screened By CHWs in 
Guatemala, Mexico, and South Africa 
Though the focus of this dissertation is not the community members who 
were screened for cardiovascular disease (CVD) risk, I present summaries of 
overall recruitment to describe the workload undertaken by the CHWs (Figure 
3.1). A total of 3,355 community members consented to participate and 3,238 
(96.5%) were eligible for both screening and referral by a community health 
worker.103 CHWs recruited and screened community members from June 27th, 
2012 – February 8th, 2013.  
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Figure 3. 1: Parent Trial Enrolment in Guatemala, Mexico, and South Africa103 
 
1Adapted from: Gaziano TA, Abrahams-Gessel S, Denman CA, Montano CM, Khanam 
M, Puoane T, et al. An assessment of community health workers' ability to screen for 
cardiovascular disease risk with a simple, non-invasive risk assessment instrument in 
Bangladesh, Guatemala, Mexico, and South Africa: an observational study. The Lancet 
Global health. 2015;3(9):e556–63. 
 
Table 3.1 summarizes demographic information for key risk factor variables 
describing the population (communities) screened by the CHWs at the 
Guatemala, Mexico, and South Africa sites of the parent study. 
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The distribution of the means for risk factors used to calculate the CVD risk scores 
for participants in Guatemala, Mexico, and South Africa is presented in Table 3.1. 
Only persons with complete sets of risk factor variables were included in these 
data. Consequently, 3 persons from Guatemala were excluded from this table as 
their gender could not be verified after mismatched values entered during single 
entry and double-entry of data. Please note that while diastolic blood pressure 
(DBP) is not included in the CVD risk score calculation, it is presented to provide a 
complete picture of blood pressure.  
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Table 3.1 Population distribution of key variables for community participants 
in Guatemala, Mexico, and South Africa (non-missing values only)103   
    Guatemala Mexico South Africa 
    (n=956) (n=1,030) (n=1,217) 
Risk Factor Gender Mean Mean Mean 
    (+ SD) (+ SD) (+ SD) 
Age (years) F 44.6 (9.8) 43.8 (7.7) 44.4 (8.3) 
  M   47.2 (10.6) 47.3 (8.9) 45.3 (9.1) 
Height (m) F 1.5 (0.6) 1.6 (0.1) 1.6 (0.1) 
  M   1.6 (0.1) 1.7 (0.1) 1.7 (0.1) 
Weight (kg) F 59.1 (11.2) 74.16 (15.0) 79.6 (19.9) 
  M   62.6 (9.8) 83.7 (16.9) 69.4 (15.8) 
BMI (kg/m2) F 28.0 (5.0) 29.7 (5.6) 32.2 (7.8) 
  M   26.2 (4.0) 28.5 (4.9) 25.2 (5.6) 
Mean BP (mmHg) F 118·96 (15.71) 121·54 (14·19) 129·66 (16·05) 
  M   121·93 (16·16) 127·13 (13.42) 132·35 (14·83) 
Current Smoker (%) F 0 (0) 15.4 (0.4) 11.1 (0.3) 
  M 1.6 (0.1) 23.5 (0.4) 41.7 (0.5) 
F = Female; M=Male; CVD = Cardiovascular disease; BMI = Body mass index; SBP = 
Systolic blood pressure; DBP = Diastolic blood pressure 
103Adapted from: Gaziano TA, Abrahams-Gessel S, Denman CA, Montano CM, Khanam M, 
Puoane T, et al. An assessment of community health workers' ability to screen for cardiovascular 
disease risk with a simple, non-invasive risk assessment instrument in Bangladesh, Guatemala, 
Mexico, and South Africa: an observational study. The Lancet Global health. 2015;3(9):e556–
63.103 
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B. Description of the CHWs included in training, field work, and focus group 
discussions 
B.1 Characteristics of CHW Trainees and Field Workers 
Forty-nine CHW trainees completed the pre-training test: 23 in Guatemala; 11 in 
Mexico; 15 in South Africa (Table 3.2). At the completion of training, 34 trainees 
completed the post-training test. Fifteen of the CHWs in Guatemala were pulled 
from the training itself without warning to work on another project and did not 
complete the training, and thus do not have post-training test scores. Twenty-
seven of the 33 CHWs who participated in the field work (i.e. conducted 
screening of persons for cardiovascular disease risk in community settings) 
completed the post-field work test (8 in Guatemala; 9 in Mexico; 10 in South 
Africa). One additional CHW (South Africa site) had performed well enough on 
the post-training score to be deployed to do field work but she was withdrawn 
during the run-in period. The study coordinator noted during her direct 
observation of this CHW conducting screening in the field, she could not handle 
the stress of the interpersonal interactions required. This thirty-fourth CHW was 
the only field worker to be withdrawn from field work. The seven CHWs who 
did not return for the post-field work test were no longer available due to having 
moved on to other jobs or having moved out of the area. The mean age for CHWs 
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in Mexico was 42 years and 29 years in South Africa. In South Africa the entire 
cohort of trainees had completed the 12th grade of high school within the prior 
two decades and ages ranged from 20–35 years. In Mexico, all trainees had the 
required minimum eighth-grade level of education and the age range was 38–56 
years. Guatemala did not collect information on age for the trainees due to the 
disruption of training already mentioned and in the community from which the 
CHWs were drawn, individuals are often unaware of their exact birth date and 
subsequently, age. Trainees in Guatemala all had at least a 9th-grade level of 
education.  
Table 3.2: Summary of Community Health Workers Available for Training and 
Field Work: Guatemala, Mexico, and South Africa  
  Guatemala Mexico South Africa 
Number of trainees starting training: 23 11 15 
Number of trainees with pre-training 
scores (started training) 
23 (100%) 11 (100%) 15 (100%) 
Number of trainees with post-training 
scores (completed training) 8 (35%)
1 11 (100%) 15 (100%) 
Number of trainees with post-field 
work scores who also completed 
training 
8 (100%) 9 (81%)2 10 (67%)3 
1 15 trainees were pulled from training on the 2nd day to work on an outbreak of infectious disease 
in the area. 
2 2/9 CHWs had moved on to other non-CHW jobs and could not return for testing. 
3 4/5 CHWs had moved on to other non-CHW jobs and could not return for testing; 1/5 refused to 
participate. 
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B.2 Characteristics of CHW Focus Group Participants  
This study conducted one focus group discussion with community health 
workers (CHWs) at each site, for a total of 3 focus groups. All trainees who 
completed the entire training (n = 49) were invited to participate in the focus 
groups and 26 consented (Table 3.3): 12 in Guatemala (25.0% men); 7 in Mexico 
(28.6% men); 7 in South Africa (0% men). The remainder were either unavailable 
or had relocated.  
Table 3.3: Distribution of CHW Focus Group Participants by Site 
Country Guatemala Mexico South Africa Total 
Women 9 5 7 21 
Men 3 2 0 5 
Total 12 7 7 26 
 
C. Characteristics of Key Informant Interview Participants in Guatemala, 
Mexico, and South Africa 
Candidates for key informant interviews were selected through a consultation 
process between each site’s principal investigators, study coordinators, and me. I 
participated in the identification of candidates at the South Africa site only as it is 
located in my home town of Cape Town and I speak one of the local languages 
besides English. The principal investigator and study coordinator in South Africa 
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also have almost two decades of experience working with this community and 
health district. The principal investigators and study coordinators in Guatemala 
and Mexico had similar levels of intimate knowledge of their site’s communities 
and expertise working in those communities. The selection criteria were 
designed to capture informants who represented a variety of actors who are 
responsible for the design of policies governing the utilization of CHWs, the 
design and implementation of these policies and any resulting programs, 
formally trained health professionals who worked with and/or were responsible 
for supervising CHWs, and municipal or district administrators for the sites 
where the study was conducted. Those who agreed to participate in the key 
informant interviews included physicians, nurses, clinic directors, clinic 
administrators, state health district managers, city health district managers, non-
governmental organization (NGO) supervisors, and NGO directors. 
Approximately 80% of all key informants interviewed agreed to participate. We 
did not identify the reasons why the remainder declined to participate as we felt 
it was a potentially sensitive area since we had to request permission from senior 
leadership to invite the identified key informants to participate.  Thirty-six key 
informant interviews were conducted at the three sites: 11 in Guatemala, 10 in 
Mexico, and 15 in South Africa. Overall, 27.8% of the key informants were male 
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but this varied widely from site to site:  27.3% in Guatemala, 60.0% in Mexico, 
and 6.7% in South Africa (Table 3.4). No other demographic information was 
collected about key informants as part of maintaining confidentiality of the 
participants.  
Table 3.4: Distribution of Key Informant Interviewees by Site 
Country Guatemala Mexico South Africa Total 
Women 8 4 14 26 
Men 3 6 1 10 
Total 11 10 15 36 
 
D. Quantitative Assessment of Research Question 1 (Aim 3a) 
RESEARCH QUESTION 1: How effective was the training provided to CHWs in 
the use of the non-invasive CVD risk assessment tool?  
To answer this question, we looked at two separate outcome measures. 
First, in the parent trial, to what extent did the CVD risk scores calculated by the 
CHWs agree with the scores calculated by a physician or nurse (the gold 
standard) who was blinded to the CHW score? We had two nurses who 
calculated the health professionals scores and one physician. Since we were not 
comparing the nurses’ scores to the physicians’ scores as the primary aim of the 
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study, we assumed that nurses and physicians would calculate the scores equally 
well.  
Second, in this dissertation (Aim 3a), did the knowledge level of the CHW 
trainees about CVD change from before training to after training, and to what 
extent did trainees retain CVD knowledge after completion of field work for 
those who completed the work?  
D.1 To what extent did CHWs calculate a CVD risk score that matched the 
CVD risk score calculated by a formally trained health professional? 
The primary outcome in the parent study was the level of agreement between the 
CVD risk scores generated by the CHWs (intervention group) and risk scores 
generated by a health professional (comparison group), using data collected by 
the CHWs. The mean level of agreement for the entire study was high (weighted 
κ=0·948; 95% CI 0·936–0·961).103 In Guatemala the level of agreement between the 
two sets of scores was 94·2% (κ=0·86; 0·81–0·92); in Mexico it was 96·5% (κ=0·91; 
0·86–0·96); in South Africa it was 97·0% (κ=0·94; 0·89–0·98).103  Overall the levels 
of agreement between the clinical practitioners and CHWs were generally 
high, but lower in Guatemala than in Mexico and South Africa. 
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D.2 Changes in CHW knowledge levels of cardiovascular disease (CVD) and 
its associated risk factors, at three different testing time points.  
Figure 3.2 displays the mean tests scores at each of the three testing time points: 
pre-training, immediately post-training, and after completion of field work. 
Mexico had the highest mean test score at pre-training (68%) while South Africa 
had the lowest (41%). At post-training, the mean score in South Africa almost 
doubled (40.6% to 80.2%) while Mexico saw an increase of 7.7% (70.2% to 75.6%). 
For both South Africa and Mexico, post-field work mean scores dropped slightly. 
Mean test scores for Guatemala continued improving from baseline (59.0%) to 
post-training (69.6%) and post-field work (80.4%).  
Based on these results, the training appears to have been effective at 
teaching the CHWs to use the non-invasive risk screening tool to assess 
cardiovascular (CVD) risk as accurately as health professionals. Additionally, the 
retention of knowledge of CVD after the completion of field work remained 
above the scoring cutoff of 60%. Together, these results show that CHWs in the 
study settings were successfully trained to perform the task of primary screening 
for CVD effectively in the community settings.   
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Figure 3.2: Mean Test Scores for Pre-Training, Post-Training, and Post-Field 
Work Tests, by Site 
 
E. Qualitative Assessments (Research questions 2 and 3) 
E.1 Review of Methods 
As described in the Methods Chapter (Chapter 2), the selection of a subset of 
constructs that formed the basis of the qualitative study evaluation instruments 
was derived from a series of iterative literature searches, investigator expertise 
and in-depth knowledge of the local settings, and findings from a formative 
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focus group with CHWs in South Africa who were unaffiliated with the study. 
Data from the focus group guided development of the key informant guide 
questions, which were structured in open-ended format to solicit opinions from a 
variety of informants and deliver the saturation and variation required for 
meaningful analyses. 142 To maximize honest feedback and to minimize bias in 
responses for the CHW focus groups, focus groups moderators had extensive 
experience conducting groups but were unaffiliated with the study. In the 
interests of respecting persons and protecting participant confidentiality, the 
interviewers stopped the recordings of the interviews when requested to do so 
and, in addition, all transcripts analyzed (both for CHW focus groups and key 
informant interviews) were translated and transcribed using only generic 
identity codes and job titles. In approximately 10% of the interviews we had 
requests to stop recording so that respondents could expand on their views 
safely. In these cases we repeated what the respondent had said off the record, 
summarized the connection with what was said on the record, and then asked 
permission to make a neutral statement summarizing the sensitive points at the 
restart of the recording. Prior to analyzing the transcripts of the focus groups and 
key informant interviews, the study team used the group deliberation technique 
to settle on a final set of themes (both common and discrepant across sites) that 
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would be used to map themes in the data. This approach allowed us to analyze 
the final transcripts with manual coding and in a manner that would identify 
site-wide, site-specific, and unanticipated themes, and link content with source 
(CHW focus groups or key informant interviews, respectively). When new 
themes emerged from the data, these were discussed by team members and 
consensus was sought to include new themes under expected or already 
identified themes where possible. For entirely novel themes the consensus was 
reached to include them in overall analyses, even if they were not applicable to 
all sites to show the heterogeneity of outcomes across sites. 
E.2 QUALITATIVE RESULTS: Research Question 2 
RESEARCH QUESTION 2: What can we learn from the way CHWs responded 
to the training and their field work and interactions with health professionals 
that might affect the potential for scaling up the intervention to the population 
level? 
 
CHWs shared their experiences of the training process and their perceptions 
about their successes and challenges with clients and health professionals as they 
implemented their new role in their communities. The narratives that emerged 
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describe both what they achieved, and the obstacles they encountered. These 
narratives, taken together, describe the ‘situation on the ground’ and provide a 
basis for consideration of the potential for scaling up this intervention to the 
population level. We report here on perceptions of their training experience, and 
on the value of the new role, as experienced by CHWs, by health professionals, 
by administrators, and by community members. 
Narrative 1: Lack of clarity and agreement related to training of CHWs 
The first narrative concerned the lack of clarity and level of agreement 
about what kind of training should be provided to CHWs came up across all 
sites. Themes related to training format, content, delivery, evaluation of CHWs as 
part of training, the importance of standardized and/or refresher trainings, and 
the professional development paths available to CHWs were all raised.  
Both CHWs and key informants had very strong opinions about the nature 
of training provided to CHWs for health care service delivery programs. Overall, 
both CHW trainees and their supervisors were very impressed by the format of 
the training design, content of training and skills taught, and delivery of the 
training itself. 
1.1 Training format, content, and delivery. 
The workshop format in which training was delivered, including learning 
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through role-playing, generally struck trainees as being very favorable, though 
some participants felt that the participatory components should be expanded. 
“We began with a personal reflection on the role of a health promoter that was 
very useful… it gave us perspective on the importance of the work we do.”  
[CHW – Mexico] 
 “The exercise where we took turns pretending to be the patient and learning how 
to explain things to the patient and had to be always respectful to the patient even 
when we were trying to make our targets, that was very good. We should do that 
with other parts of the learning.”  
[CHW – South Africa; excerpted from trainer’s field notes.]    
Trainees in Guatemala only noted that training was “a bit hard”.  
Some trainees also felt that the length of the training was inadequate and they 
were overwhelmed by the amount of new content knowledge that needed to be 
learned.  
 “It was a lot of information for four days and in such a traditional format.”  
[CHW – Mexico] 
Trainees at all sites expressed excitement about learning new content related to 
cardiovascular disease, the impact of lifestyle on non-communicable diseases, 
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practical skills of measuring blood pressure, height, and weight, and the sense of 
mastery that was conferred by this new knowledge and skill set.  
“It was a great experience, it was an opportunity provided to us by this 
institution (INCAP) because no one else has taught us these things. 
Although we work with the nurses, they don´t teach us that. We only do 
fieldwork, weight children and see pregnant women. It was a great 
opportunity that the doctor gave us.” [CHW – Guatemala] 
1.2 Evaluation of CHWs’ during training 
There were two unexpected outcomes related to the evaluation of training. First, 
trainees at all sites expressed frustration with the written modality of the testing 
used to evaluate them. Second, supervisors and trained professionals expressed a 
firm belief that the value of their skills acquired through years of professional 
training would be diminished by training CHWs in some of those same skills. 
Their justification for this belief was that the skills imparted by the training 
would result in CHWs possessing greater knowledge of CVD and a greater skill 
set. They expressed that this knowledge expansion would diminish their 
professional standing and pose a threat to their ability to effectively supervise the 
CHWs.  
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The training had two primary testing modalities: a written component 
(testing content knowledge) and a practical skills assessment component 
(assessing the ability of the trainee to accurately obtain anthropometric 
measurements and acquiring personal medical histories using a simple paper 
questionnaire). In South Africa, trainees complained about the requirement that 
the written test be taken in English, especially in light of the training having been 
delivered in mix of English and isi-Xhosa, their predominant spoken language. 
Even though all 15 trainees had completed grade 12, they felt that an 
examination taken in English unfairly disadvantaged them, as it was not their 
predominant spoken language. This likely explains the poor post-training scores 
of the South African trainees and the fact that only 3 trainees scored above the 
60% passing threshold. After private, in-depth discussions held with the trainees 
out of earshot of the NGO supervisors, we designed an additional 20 hours of 
training, of which the primary lessons covered extensive explanations for 
concepts like ‘risk’ and ‘risk factors’ in both simpler English and isi-Xhosa; more 
extensive role-playing exercises to further consolidate these concepts, and daily 
homework assignments which were reviewed each morning before training as a 
participatory exercise involving the entire classroom. The second post-training 
test saw a marked improvement in performance with 11/15 trainees scoring 
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above the 60% passing threshold.  
The testing modality was also an issue in both Mexico and Guatemala. 
Even though all trainees had at least an eighth-grade level of education and all 
training materials were designed to be accessible to persons with this level of 
education, at a minimum, CHWs expressed frustration with the emphasis placed 
on the modality of written testing. They believed the written modality of the 
testing was not a fair reflection of the level of new knowledge they acquired.  
“My pre-test and post-test were almost the same, and I thought to myself, ‘How 
could that be? I learned a lot!’” Added another CHW: “It had to do with how the 
answers were graded… If you didn’t answer exactly, you got it wrong.” Added a 
third: “If you ask me [verbally] I know the answer, but if you ask me to write it 
down, I get it wrong.”  [CHW – Mexico] 
In Mexico, in particular, trainees expressed enjoyment of the inclusion of a 
session with a chef and nutritionist who demonstrated and taught recipes for 
healthier eating as part of the dietary module relate to CVD. They expressed that 
this component, in particular, motivated them to improve their eating habits and 
this observation was also made by one of the supervisors. 
“For most of the CHW the material we used in the training was new, they did not 
have information on NCD and were not familiar with the tools we used. What 
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they most seemed to like was the part on nutrition, and especially the younger 
ones liked the different technologies we used. They were more innovative with 
their presentations and with the results on nutrition. Some of the CHW said they 
had not understood the implications of good nutrition, others had never eaten 
nutritious meals like we provided during the four days of the training.”  
 [Supervisor 1 – Mexico] 
While supervisors agreed that the workshop format enhances learning, they 
pointed out that the structure of daily activities could be improved in order to 
facilitate optimal learning conditions for trainees. 
 “The trainers who participated included the materials we provided for them in 
the manual, but the ones who did the best job were those who provided additional 
material and data on the problems which they were discussing…The training was 
too long some days. We needed to have more days so they had time to assimilate it. 
Afternoons, especially after meals, things went slower…I think it explains in part 
the lower scores they got on the post test.”   [Supervisor 2 – Mexico] 
An unexpected outcome was some key informants expressing feeling 
empowered due to the training. Upon my return to South Africa to conduct key 
informant interviews with supervisors and officials at our NGO partner’s offices, 
I was immediately sought out by 2 supervisors as I entered the building. They 
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proceeded to remove their warm winter coats to show me that they had each 
managed to lose at least 15kg since our training 12 months before, insisted on 
giving me a warm embrace, and thanked me (and my co-trainers for helping 
them lose weight). They declared that they were able to make these changes due 
to the knowledge they acquired during training. 
“..because of what we learned in the training from you, even though we’re old 
ladies! Now we can tell the CHWs that they must change their habits and get 
healthier weights so that clients can believe them when they tell them to eat better 
foods to get less disease.”7 
Supervisors who oversaw the CHWs during field work generally agreed that the 
CHWs appeared to be noticeably empowered by the acquisition of new 
knowledge of CVD during training. 
 “They were very motivated after the training, learning how to do something they 
had not done before… it was helpful as a source of motivation for their work as 
CHW.”   [Supervisor – Mexico] 
In South Africa we encountered another unexpected outcome. Five supervisors 
from the NGO that was contracted to provide CHW trainees arrived on the first 
                                                                        
7 The training at the South Africa site included 5 supervisors from the NGO, who insisted on 
participating, even though they were not invited to attend. They include these two retired nurses, 
who were 70 and 75 years old, respectively. 
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morning of training and declared their intention to participate in the entire week 
of training. The study team conferred briefly and reluctantly agreed, anxious not 
to derail training and confident that we could adjust our delivery to ensure that 
the dynamics of the training environment were not dictated by the supervisors. 
During the first lunch break on the first day of training, the trainers had private 
conversations with the supervisors about their motivation for attending and we 
learned that supervisors were afraid that their future evaluations of the work of 
the CHWs would not be respected if they did not know what they CHWs had 
learned. It was clear from their observations to the training team that they also 
felt threatened that a university-sponsored training would make CHWs better 
qualified and more respected than the supervisors. 
“We need to have more knowledge than the CHWs – as we are expected to 
supervise them”.   [Supervisor – South Africa] 
It was therefore a surprise to learn in a key informant interview with a director of 
the NGO a year after training, that the supervisors were thrilled at having 
attended the training for additional reasons: nursing education in South Africa 
still does not teach the concept of body mass index (BMI) so the supervisors who 
were nurses (3/5) were relieved at being able to understand what the CHWs were 
referring to in their discussions about BMI when using it to calculate CVD risk 
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for the study. Also, in their practical training, these nurses had not learned about 
measuring the upper arm circumference (MUAC) in order to determine the 
appropriate size of blood pressure cuff to use in order to accurately measure 
blood pressure. These issues reflect a general fear amongst formally trained 
health professionals that CHW training may diminish the value of their own 
skills.  
Unlike the CHW trainees, supervisors did not see poor test results as a function 
of the written testing modality. Rather, they expressed disappointment at the 
CHWs’ testing performance, citing poor discipline, poor study skills, low 
expectations, and over-confidence as possible explanations. 
“Although they had the complete information, it was in their materials, some of 
them used nonspecific information to answer the questions. It seemed as if they 
had not even read the materials we had given them.”    [Supervisor 1 – Mexico] 
 
 “Some of them did not do that well on the pre- and post-tests… I believe that it 
has to do with the demands, or lack of demands, that the Ministry of Health makes 
on them. For example, as long as they fulfill their goals, ‘their numbers,’ then they 
are OK. But this study was different; there was a method and a reason why they 
had to do things the same way and in the same order. Some of them… wanted to 
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rush through it and take the blood pressure while reading the questionnaire to the 
participant. When we saw their scores and said they could not continue, they said 
OK, it didn’t matter for their work, they wouldn’t get fired or anything. They had 
very low self-esteem and did not seem to be able to grasp the training.”  
[Supervisor 2 – Mexico] 
As this comment makes clear, there was often no agreement on the goals of 
training or the level of competency that was expected to be achieved. 
 
Narrative 2: High value placed on CHWs by communities and health 
professionals, with considerable expression of ambivalence, especially from 
professionals  
Unsurprisingly, both the focus group discussants and the key informant 
interviewees agree that good CHWs are committed to their communities, are 
very knowledgeable about their communities’ needs and resources, provide vital 
information and links between communities and the health care professionals at 
state health care clinics, and end up being, by default, representatives of the 
government health care system because they alone physically work within the 
community itself. The themes emerging from this narrative include the definition 
of a good CHW, what motivates them to perform their duties, respect and 
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disrespect for CHWs, the trust placed in CHWs by both their communities and 
the health professionals with whom the CHWs interact.  
2.1 High value: Characteristics and motivations of a good Community Health 
Worker (CHW) 
[From key informant interviews] 
Physicians and nurses, as well as administrators, were able to recognize and 
respect the value of the CHW serving as the link between themselves and 
community members for whom they were required to provide health services. 
“..the community workers they are a great help because it’s difficult for us to go 
out and see what’s happening out there. And from my side I feel they play a vital 
role in helping us to make a decision with regard to treatment and caring of a 
patient, as I say it’s….you don’t have time to go out and if they (CHWs) are 
observing, if they pick up those little things that you are not able to... it can help 
the patient at the end of the day tremendously so from my side community health 
workers…it’s a necessity we need to have them….”  
[Health Facility Manager – South Africa] 
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“They are our voice to the community. They…play a very important role because 
the cultures of the communities are different…they will come and show us the 
way.”   
[Coordinator of NGO – Guatemala] 
Physicians and nurses, as well as administrators, were able to recognize and 
respect the value of the CHW serving as the link between themselves and 
community members for whom they were required to provide health services. 
[From focus groups]: 
CHWs themselves expressed satisfaction that comes from their intimate 
connections to their communities, including a sense of empowerment, trust, and 
acceptance across all three sites. 
“What makes me happy is to provide people guidance…People already know me, 
sometimes they come and tell me things, the diseases they have.”  
[CHW1 – Guatemala] 
 “…I...learn from them (community members) as much as they learn from 
me…The people you serve are grateful, they become your friend.”   
[CHW – Mexico] 
Some CHWs (though the minority) expressed that their new skills obtained 
through training for the research project have allowed for an expanded role in 
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the clinic under supervision of the nurses and the CHWs found this expansion 
created a new level of satisfaction with their work. 
“At the Centro de Salud (health center) the nurse is supposed to take blood 
pressure, but now I help her out.”  
[CHW – Mexico] 
2.2 Characteristics and motivations of a good CHW 
[From key informant interviews]: 
There was general agreement amongst the key informant interviewees that good 
community health workers are committed to their communities, are very 
knowledgeable about their communities’ needs and resources, provide vital 
information and links between communities and the health care professionals at 
state health care clinics, and end up being, by default, representatives of the 
government health care system because they alone physically work within the 
community itself. 
“..being a CHW  means having a commitment to the community, knowing what 
the needs and the available resources are…..Effective CHW are those that have a 
positive attitude, a spirit of service, and a motivation to advocate for their 
communities. The characteristics that are most important are those which address 
their ability to mobilize the communities. Some CHW do not know how to write 
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well or express themselves perfectly, but are wonderful CHW because of their 
relationship to the people and their communities.”    
[Supervisor – Mexico] 
“[The CHW should]…be amongst the community and go in between the houses 
and see their situation there, their living. How are they living in their homes? I 
think it’s good.”  
[Professional Nurse Coordinator – South Africa] 
2.3 Ambivalence: Disrespect, and Wariness towards CHWs 
[From the CHW focus groups]: 
CHWs are well aware of the negative views that some professionals hold of them 
and are frustrated by this, feeling that their work is disrespected and 
unappreciated by the very health professionals whose effectiveness is dependent 
on the CHWs’ work in the community. They feel that the health professionals 
take advantage of them while not acknowledging the value of their work.  
“Other health center staff have it easy because patients come to them, they don’t 
have to go out and look for them (community members), they don’t know how 
many times a door has been slammed in our face. We are the face of the health 
center. When a doctor or nurse doesn’t treat a patient well, they come to us and 
complain…we are the human part, the contact.”     [CHW – Mexico] 
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“Sometimes we do the work of the Basic Health Team. For example, we deliver the 
vitamins (in the houses). It’s not our job, it’s theirs…also we have delivered 
things like Vitacereal [a fortified cereal distributed for consumption by children 
aged 3 months to six years to combat childhood stunting due to inadequate 
nutrition.]. Sometimes we do this and they (Basic Health Team) only come one 
day and not deliver it. They require us to do it, and we have to do it.”  
[CHW – Guatemala] 
[From key informant interviews]: 
Interviewees reported a palpable level of disrespect for CHWs from formally 
trained health professionals, both doctors and nurses, with the latter the more 
likely to directly interact with CHWs on a regular basis. This includes disrespect 
for the skills and training of the CHWs, as well as a perceived lack of 
competence, from health care providers and other key stakeholders. Key 
informants mentioned communication problems between different levels of 
government and a failure to consult with stakeholders, but these issues did not 
come up in the CHW group sessions, where the focus was on the impact of poor 
communication on CHW service delivery. CHWs reported that their ability to 
complete all their tasks was affected by a hostile clinical environment, 
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exemplified by the fact that they were not allowed to enter a government health 
clinic themselves at the South Africa site without express permission from the 
clinic director. In Guatemala CHWs complained that they were sometimes not 
allowed to use private spaces in convergence centers to screen patients, even 
though the study agreement allowed for this use of space.   
One physician expressed that the CHWs’ incompetence was confirmed by his 
observation of clerical errors in record keeping by CHWs assisting with a 
vaccination program.  
“If you were a doctor, would you accept that if I was a CHW and wrote down that 
I gave a vaccine in October, when it was still September? I don’t know how they 
do it, they are not doing a good job.” [Physician – Guatemala] 
In South Africa, there was an added layer of frustration by some key informants 
that the quality and motivation of the type of person who chooses to become a 
CHW at this point in time is markedly different, compared to their peers who 
worked in this capacity under the old apartheid regime, i.e. prior to 1994. These 
differences are perceived to have a significantly negative impact on the quality of 
the work the CHWs perform, leading to the conclusion that the quality of work 
performed by CHWs today is markedly worse than the high quality of work 
performed by their non-white peers and predecessors prior to 1994.Their peers 
  140 
prior to 1994 were largely black South African women without formal 
professional training or degrees. Those CHWs were paid stipends by private-
funder driven projects to serve as a bridge between their individual communities 
and project staff (mostly nurses). These workers and their associated projects 
were a source of pride of successful resistance to the apartheid government who 
were able to meet their communities’ needs, despite the systematic oppression.147 
After the official change to a democratically elected government in 1994, funders 
and former supporters of these efforts largely moved their support and resources 
to the new government with its emphasis on health care provision that did not 
focus on primary health care at the time, but on addressing the emerging 
infectious disease epidemic of HIV/AIDS. This diminished the previous role and 
status of the CHWs.       
“So we’ve got people that are coming in just to park [sic], whilst they are waiting 
for a better job, they don’t…. the first group of people was very enthusiastic 
because it was older people. It was people who were driven by the passion (for) 
community based services. Now the passion is gone. It’s about bread and butter.”  
[Health Department District Coordinator – South Africa] 
In the above quote the colloquial expression “just to park” refers to someone who 
is not really motivated or enthusiastic about their job and shows up for work 
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because it is a source of income while they search for a way to move on from the 
given job.  
Despite the negative perceptions of some health professionals, others 
acknowledge that the structure of the health care system results in some 
unwarranted negative stereotyping of CHWs, such as ineffective training, 
inadequate skills to do the work they are employed to do, and an inability to 
maintain client confidentiality. It is believed that this is largely because health 
professionals are unclear on the roles of CHWs in clinic settings or the 
competencies and training that they bring to their work.  
 “And other thing they feel, that the challenge, they [CHWs] want to work hand in 
hand with the nurses at the hospital. So they don’t feel that love (respect) from 
those that are inside (the hospital). And if they want to go and ask, they don’t feel 
like they are accepted inside. Because when they are there I think this is the 
professional people or staff, they think they (CHWs) are taking chances (being 
irresponsible) or maybe they are not doing the service.”  
[Professional Nurse – South Africa] 
 
“CHW need to feel valued in the health system. They do not feel their job is given 
the importance it deserves. To be a CHW is to have a great responsibility towards 
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the community, towards one’s coworkers and towards oneself. The role of CHW is 
key in the health system to prevent disease and avoid catastrophic costs at other 
levels of health care. CHW should be committed, they should like their job, they 
should want to learn continuously and share those lessons as a private or 
government worker.”    [Health Center Director – Mexico] 
Lack of internal communication between officials at the non-governmental 
organizations (NGOs) and health care clinics on this research project hampered 
the CHWs' capacity to carry out their assigned tasks. This kind of communication 
failure extends to all programs utilizing CHWs, including those already in place. 
“What I sometimes thought was the he (coordinator) didn’t care. Sometimes, the 
nurses didn't give us permission to go out and make the interviews. Afterwards, 
the nurses said that we were not authorized, (as) they were not informed of the 
study.”   [CHW – Guatemala] 
The impact of the quality of communication had a direct effect on the issue of 
supervision and engagement by supervisors. 
All sites lacked field supervision as a component during normal service delivery. 
The research project elected to add regular, direct observation supervision to 
both the run-in period (more intensive, daily supervision of CHWs) and the 
ensuing recruitment phase (weekly check-ins with CHWs regarding all aspects of 
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recruitment) to demonstrate the benefit of this component to CHW service 
delivery programs. CHWs expressed appreciation of this supervision 
component, citing its contribution to assigning real value to their work.    
 “…health promotion is not just vaccinating x number of dogs, but includes 
evaluating the strategy you developed, the time you spent designing the 
intervention, and whether it was effective.” [CHW – Mexico] 
RESEARCH QUESTION 3: What does the pilot program implementation tell us 
about the need for scaling up a CHW training program to the population level, 
the steps necessary to convince policy makers and officials from the affected 
health departments of the value of scaling up the intervention, and the potential 
barriers to effective implementation (resource allocation, monitoring, and 
evaluation of intervention effectiveness)? 
 
Narrative 3: Failure to consider, acknowledge, or address the environmental 
and logistical challenges faced by CHWs in their work settings 
3.1 Safety 
 [From the focus groups] 
Safety was cited as a concern by CHWs in South Africa and Mexico but not 
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Guatemala. Personal safety was of greater concern when working in the 
community and of lesser concern when recruiting in community spaces (e.g. 
town halls) or at community events (e.g. health fairs). Interestingly, CHWs 
themselves were more focused on the safety and comfort concerns of community 
members when working in people’s homes. CHWs were focused on the concerns 
community members expressed about safety when CHWs worked in people’s 
homes.  
“CHWs also discussed whether the need to touch clients during the detection 
process, i.e. to take body measurements, was an issue, or whether the gender of the 
client was an issue, but noted that they took care to be sensitive to people’s 
personal space, explain what they were doing clearly, and ask permission before 
approaching the client, and this created a sense of trust and rapport, so it was not 
a problem.”  [Key Informant Summary – Mexico Report] 
Environmental safety was also an issue for CHWs and extreme weather 
conditions impacted the ability of CHWs to go into the communities to recruit. 
These conditions are a regular occurrence in South Africa where impoverished 
communities like the recruitment site are often flooded by winter rain storms 
that make it impossible to walk through streets for weeks at a time. Extreme cold 
also impacts the willingness of community members to have their 
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anthropometric measurements taken, as these involve removal of layers of 
clothing which keep participants warm in the absence of indoor heating of any 
kind. Similarly, in Mexico, periods of extreme heat make it unsafe to venture 
outdoors and CHWs cannot conduct door-to-door screenings in community 
members’ homes during these times.  Failure to acknowledge these challenges 
lead to dissatisfaction amongst CHWs. 
“Let´s say there is a new project. We struggle, endure thirst, hunger, and 
heat, but after that, everything (benefits) goes in their hands. What about 
us? We are rejected. They don´t support those who strive.”   
[CHW – Guatemala] 
Environmental safety was also an issue for CHWs and extreme weather 
conditions impacted the ability of CHWs to go into the communities to recruit. 
These conditions are a regular occurrence in South Africa where impoverished 
communities like the recruitment site are often flooded by winter rain storms 
that make it impossible to walk through streets for weeks at a time. Extreme cold 
also impacts the willingness of community members to have their 
anthropometric measurements taken, as these involve removal of layers of 
clothing which keep participants warm in the absence of indoor heating of any 
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kind. Similarly, in Mexico, periods of extreme heat make it unsafe to venture 
outdoors and CHWs cannot conduct door-to-door screenings in community 
members’ homes during these times.  Failure to acknowledge these challenges 
lead to dissatisfaction amongst CHWs. 
This lack of adequate and appropriate spaces within the health clinics or 
community locations where NGOs typically deliver services in some 
communities, are also a source of dissatisfaction for the CHWs. 
“We had difficulties with the place…for example if a woman arrived we 
needed to measure her, she needed to remove her –güipil- (traditional 
clothing)…we didn´t have a private place where we could have her measured. 
People here are delicate.”   [CHW – Guatemala] 
Across all three countries, CHWs faced challenges both within their work 
environments (e.g. the NGO settings) and the community environments in which 
they operated (e.g. safety). 
[From the key informant interviews]: 
Key informants also readily acknowledged safety as a key challenge for CHWs.   
“…the big challenge is a crime rate safety they really not safe you know they not safe 
especially in these townships they not safe because if they carry their bags with 
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patient’s stock you know, these tsotsis [thugs] don’t think that that is the bandages 
they will come and grab them in the community. They are supposed to have their cell 
phones but they cannot carry their cell phones the only communication with their 
coordinator if they’ve got a problem if they see a serious patient that they need the 
coordinator could come and fetch the patient to hospital but they can’t communicate 
because the phones they not supposed to carry their cell phones because of the crime.”  
 [NGO Resource Manager – South Africa] 
Approaches to addressing safety from the administrative end of program 
delivery are currently not effective, such as using mobile phones to call for help, 
as reflected in the quote above. Alternate strategies like providing CHWs with 
uniforms, often have had the opposite of the intended effect. It makes it easier to 
identify CHWs as targets for assaults to obtain medical equipment and 
medications they are presumed to be carrying, but often they do not carry these 
items. CHWs have had to adapt their professional activities to accommodate 
these realities on the ground. An example of these adaptations is CHWs electing 
to work in the community in pairs – a strategy employed across all three sites. 
“This brought up issues of safety, which CHW and key informants agree is a 
consideration when working in the community. Depending on the locality or 
neighborhood where CHWs are working, they need to take into account basic 
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precautions such as not being out after dark or carrying too much expensive 
equipment, which may affect field activities.”   
[Key Informant Summary – Mexico Report] 
Despite these personal challenges, key informants see CHWs as largely 
remaining committed to their work in the communities.  
“… the safety of  the community health workers because they are being robbed, 
they are being harassed  and all that they are defenseless, but they have that 
passion to go and help in spite of the negative actions that are posed by the 
community members to them.”     [Professional Nurse – South Africa] 
The CHWs took great pride in the equipment provided to them for use in the 
research study and supervisors noted that they took great care of it. 
“They all had their packs with all the equipment that they needed, this was a 
novelty as they had never had all the equipment they needed, nor did they have to 
get their own photocopies or anything. They knew they could call us anytime of 
the day or night or weekend and we would deliver what they needed. They took 
good care of their materials, we never had anyone reporting that they had lost or 
misplaced their things.”    [Supervisor – Mexico] 
The lack of basic physical infrastructure in many of the communities being 
served by the CHWs are often unacknowledged and not factored into 
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expectations of what CHWs are expected to accomplish as part of their 
normal workload.  
“And you find the government has stipulated that they should work for four and a 
half (4 ½) hours a day, it’s not enough because how will they render the 
integrated health care for only four and a half (4 ½) hours. They can’t. It’s not 
possible, so the rendering of this massive work within the limited space of time, 
it’s really a challenge to them … so they are doing a very important work but you 
find that this important work … which is, which they do, is bleakly viewed by the 
powers that be including our health institutions…”    [Professional Nurse 
Supervisor – South Africa] 
Please note that the 4 ½ hours stipulated are hours of paid work, funded by the 
government through their contracts with NGOs. 
3.2 Lack of physical and organizational infrastructure support at health clinics 
[From the focus groups]: 
Often, the physical spaces assigned to CHWs for conducting their work is either 
non-existent or sub-optimal. This leads to CHWs feeling unsupported by the 
personnel in the clinics and non-governmental organizations with which they are 
affiliated. Where better physical spaces were made available, CHWs felt more 
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supported and valued for their skills.  
This lack of adequate and appropriate spaces within the health clinics or 
community locations where NGOs typically deliver services in some 
communities, are also a source of dissatisfaction for the CHWs. 
“We had difficulties with the place…for example if a woman arrived we 
needed to measure her, she needed to remove her –güipil- (traditional 
clothing)…we didn´t have a private place where we could have her 
measured. People here are delicate.”    [CHW – Guatemala] 
3.3 Lack of support, connection, and respect with health professionals at clinics 
[From the focus groups]: 
CHWs expressed a keen sense of lack of respect from formally trained health and 
other professionals at the health clinics.  
“Because they feel very professional, they humiliate us more than 
anything. They humiliate us because we are volunteers. Sometimes they 
exploit us; we feel a very bad vibe [feeling].”     [CHW – Guatemala] 
[From the key informant interviews]: 
The lack of support often plays out through unclear or non-existent formal 
assignment of responsibilities in programs utilizing CHW. This, in turn, affects 
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the ability of CHWs to perform their expected tasks, including referring patients 
to clinics for further assessment and treatment, even when there is apparent 
agreement regarding the CHWs’ duties.  
“The referral pathways have to be good like if they are admitted to [name of local 
hospital] they then go to be followed up by community care workers to make sure 
they actually go to the clinic ok…” [NGO supervisor – South Africa] 
This also ultimately affects the health outcomes of patients, even when the CHWs 
perform their duties as expected. This leads to an overall sense of frustration on 
the part of the NGO supervisors and directors, who feel that the health 
professionals ultimately undermine the effectiveness of the CHWs by not 
informing them that their patients have been admitted or seen at the clinics as a 
result of their interactions with the CHWs. 
“…we need to figure out a system with passes (referral slips) that are respected by 
all. That would reinforce the role of the CHW. That way the people would look for 
CHW because they would be key to getting them into the health system, and the 
CHW would know where they should go, either to the hospital or to a self-help 
group or to the clinic according to the risk level of the patients.”   
[Clinic Director – Mexico] 
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Non-medical staff at the health facilities also felt threatened by CHWs, 
hampering the CHWs’ ability to obtain follow-up information on the patients 
whom they referred to the facilities, as appropriate, for ongoing care. The 
impediments usually take the form of staff refusing to allow CHWs to look at 
patient files, despite the provision of a signed informed consent form which 
reflected patient permission to review the files.  
“Some clinic staff members were having inferiority complex as they were 
threatened by CHWs’ knowledge which some of them did not have.”  
[Clinic Coordinator – South Africa] 
Key informants agreed with the CHWs that the latter felt more supported and 
valued when NGO’s and health clinics provided better physical spaces for their 
work.  
“In some centers they [CHWs] have better physical spaces, so that they have desk 
space and office conditions, a coordinator, and ongoing training, and are 
becoming valued as a professional health worker and as a human being.”  
[Supervisor – Mexico] 
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Narrative 4: The lack of clarity regarding all aspects of CHW policies and 
programs. 
4.1 Professional development of CHWs 
Currently there is no formal pathway to certification for CHWs in any of the 
study sites. Professional development and/or recognition are not expressed as a 
critical issue for CHWs in Guatemala but they do feel disrespected by health 
professionals. 
CHWs in South Africa express very clearly that some formal mechanism 
to acknowledge their training, skills, and workload are critical but missing in the 
current system. Further, they believe that this lack of legitimacy impacts their 
earning power results in being disrespected by trained health professionals, and 
even negatively impacts the care provided to their patients at health care clinics. 
CHWs understand that they are valued by their communities. 
“when you… go out into the community, you communicate with the people in the 
community and you happen to see things when you are there, so we like it (work) 
because other people have ended up not going to the local clinics, when they see 
us, they see people who bring hope and people who smile at them. Then when they 
see us they know that even if a person was not well, s/he will get well because of 
the CHWs presence. So, they (community) choose us rather, the community 
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workers who walk among the community. They easily confide in us with their 
issues”.   [CHW  – South Africa] 
However they express frustration at their levels of compensation, especially in 
light of their workloads. 
“…it (the work) is a little bit difficult; money is the first problem we are 
complaining about. The money is little. I am not doing one job, I am doing a lot. It 
has also been discovered that I do a social worker’s job, too. I have to do counseling 
in the house. I also do a nurse’s job, I have to look at this person’s medication and 
I must be familiar with her/his medication. I must observe this child, I mean I did 
not study for all these but I have been trained and I got used to this. I have 
discovered that I alone do the work which is meant for several people but you will 
find that there is somebody who has a position for this work load and s/he gets 
paid for it…”   [CHW – South Africa] 
Most community health workers report that they would like to further their 
health careers and become nurses, in particular. 
“…if the government would regard the community health workers as people who 
must get salaries like clinic nurses because we [community health care workers] 
are more like township nurses as everything that happens to sick people in the 
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township, the community health worker in the same street is the first to be 
contacted and called to be told about that person’s problem and it will be the 
CHW who says ‘this is what must happen’ because some people do not know what 
to do. I mean if the government can give us…an opportunity of being noticed as 
people too and be likened to nurses because we are like township nurses who do 
door to door”.    [CHW – South Africa] 
They also express frustration at feeling discriminated against by nurses whom 
they feel are threatened by their skills and close ties to the community, resulting 
in an overall resistance to efforts to certify CHWs by associations of health 
professionals.  
“…the sisters undermine us very much so much that when a patient goes there to 
fetch medication s/he will be set aside and told to wait for her/his community 
health care giver”.   [CHW – South Africa] 
Interestingly, issues of certification did not come up in focus group discussions 
in Mexico. This may be due to their inclusion as recognized workers within the 
government health care system, unlike the other sites. Also, there are efforts 
underway by the government to work with programs, such as the ones run by 
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our colleagues in Hermosillo, to investigate what potential certification pathways 
may look like in Mexico. This data is not available yet but the work is underway.  
4.2 Acknowledgement of sub-optimal communication between different levels of 
government administrators. 
Lack of clarity on policies related to CHWs and implementation of 
resulting programs emerged as problems of communication and accountability.  
Themes included poor communication between government officials, failure to 
consult adequately with key stakeholders, the impact of communication failures 
on the services delivered by CHWs, the effect of poor communication on the 
evaluation of the impact of CHW performance on health outcomes in the 
community, and finally, the unanticipated power dynamic created by the 
articulation and implementation of accountability mechanisms in CHW policies 
and programs.  
Overall, the lack of clear communication regarding policies related to 
CHWs, programs that utilize them, and monitoring and evaluation of these 
programs, from policy makers at the national level to clinic staff responsible for 
implementing programs, creates frustration and hampers overall effectiveness. 
Communication occurred vertically downward with very little or no consultation 
in the upward direction. Communication between government sectors and the 
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communities, and between governments and non-governmental organizations, 
respectively, is equally poor.  
4.2a Introduction and communication of new policies throughout the health care 
system 
[From the key informant interviews]: 
Unlike the CHW focus groups, the key informants provided extensive feedback 
on this theme. 
The frequent introduction of new or updated policies in a top-down 
manner is a challenge for the officials responsible for implementation at the 
health facility level or contracted non-governmental organizations (NGOs). It is a 
challenge that is readily acknowledged by key stakeholders.  
‘Yes we, we need to be consulted and we need to have an input and the NGO top 
management they have to have an input as to and the community structures like 
the health forum they have to have an input because these NGOs are looked upon 
by them in the community and its them that are attending the support groups and 
their mothers or their wives or their partners you know now if they say you just 
go there for exercises no then we won’t be doing it…”    
[Health Facility Manager – South Africa] 
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Please note that SLA (service level agreement) in the quotations that follow refers 
to contracts for health services delivery entered into between the South African 
Department of Health (DOH) or the Western Cape provincial DOH or the City of 
Cape Town Government. IMCI is the acronym for Integrated Management of 
Childhood Illness and “organogram” is a synonym for organization chart in 
South Africa. 
The best way I think its…that’s going to support any program of CBS 
[community based services] is that they must have a link with the department of 
health personnel and on the organogram of the department of health there must be 
an assigned person who is going to be a link to that program so that they know 
how to communicate with the department of health even if the management and 
the running of the community based services is still done by a separate institution 
[but] they must know how to get to be involved with the department of health and 
the lines of communication have to be clearly defined and the processes of 
Department of Health there need to be someone who is going to familiarize the 
other group of how things are done if programs change, if protocols change, there 
needs to be that link and that link must not be sitting that higher up only, it must 
be higher up even on operational level so it must not be on SLA [service level 
agreements] it must be at the operational level. They must know annually they sit 
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and say this is the SLA that you have so that means now from what we are doing 
we are going to be doing it like this there is a change now the dosing of IMCI has 
changed this is what we are going to be doing you know?  
[Pharmacist/City Health Department Administrator– South Africa] 
This deficiency in communication results in uneven implementation of policies 
and can even end up being completely ignored by leaders at health care facilities 
who are focused on practical service delivery issues that require more immediate 
attention.  
“Well we are getting all the different kinds of policies every now and then and 
sometimes you just ignore them hahaha (laughs). Hey there is a lot of these 
policies – it’s tedious sometimes.”    [Health Facility Manager – South Africa] 
4.2b The impact of failure to consult with key stakeholders. 
There is a keen awareness of not only the lack of clarity in communications but 
also of the impact that this has on efforts to implement successful programs, 
especially when policies or implementation plans are crafted without consulting 
key stakeholders. 
“It’s just an old culture that they [the government] do this and this and this so if 
there is changes there isn’t a proper flow of information from the new expectations 
or the new developments that have in in. That’s what I have found as a challenge. 
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So that if the community base services (CBS) could be structured better, the 
relationship or the interaction or the process flow between health professional and 
the community care based services could be made ...clearer that there could be a 
benefit.”   [Pharmacist/City Health Department Administrator– South Africa] 
4.2c The impact of the failure of policy makers to clarify the CHW role 
Clarification of the definition and roles for CHWs would presumably clear up 
misconceptions through more appropriate CHW candidate selection which, in 
turn, would lead to more effective cooperation between CHWs, health clinic staff, 
and health professionals. A practical challenge hampering progress in clarifying 
these misconceptions remains: a lack of explicit formalization in these countries 
— official or otherwise — of the expressed ideal CHW profile to assist in the 
assessment of the suitability of candidates during the hiring process. 
“Ideally CHW would be reimbursed justly for their job, and that means higher 
salaries and secure job positions. But it also means having a filter that hires those 
CHW who have the ‘CHW attitude’ towards health promotion. Often this does 
not happen and we have people in CHW positions that do not have the CHW 
attitude.”   [Project supervisor – Mexico] 
Additionally, some key informants believe that these clarifications can have 
downstream benefits throughout the health care system.  
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4.2d The impact of poor communication on CHW services delivery and 
population health outcomes 
Poor communication also affected planning and provision of CHW services 
delivery at an organizational level – specifically the impact on NGOs currently 
contracted for delivery of health services by the government. In South Africa 
there has been no clear articulation or signaling of intent related to the future role 
of NGOs and the CHWs they employ, in the redesign of primary health care 
delivery. This has led to anxiety about the future of NGOs and their role in the 
new system. This uncertainty also extends to Guatemala where the NGOs are 
also an integral part of health services delivery by CHWs.  
“…and the other fear of this new system is … what is going to happen to the 
NGOs? The government has taken the CHWs [to work at local government 
clinics] without anything else you know… increase of stipend or anything… they 
are just in the community to do the ground work for the nurses so at the end of 
the day it means that there will be no NGOs.  And the NGOs are in the 
communities for the communities’ [sake] and they have an ear to the community 
[and] the clinics don’t have that ear for the community. … in the health facilities, 
people are treated just as they come, you come today we deal with you today and 
you are gone and we forget about you. But the NGOs know their clients as far as 
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the house the home of the client so the NGOs act like a mediator between the 
community and the Department of Health so now there would be no mediator in 
between...[health departments and NGOs] like here in the Western Cape …we 
don’t exactly know what they are doing. The Western Cape [Department of 
Health] has never called us together and say we are doing it or not or we are not 
doing it or this is our approach. No it’s just quite you just hear them throwing it 
[the plan] somewhere there, here and there to say no, no, no we are not going to 
be doing it that way… so with the Western Cape it’s still a bit scary because you 
don’t know the plan…”    [NGO Director – South Africa] 
This uncertainty trickles down to aspects of supervision of CHWs working in the 
community, as well as maintaining the important connection between health 
facilities and the communities.  
Concern was specifically expressed for current programs to tackle the care 
and management of chronic diseases of lifestyle in the Khayelitsha community, 
where CHWs hold regular community support groups (also known as health 
clubs) at community centers. Often, suffers of chronic diseases such as diabetes 
and hypertension collect their medication at these meetings, rather than having 
to travel to, and wait in line at, the community health centers where there is no 
separation between those waiting for a consult and those picking up chronic 
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medications.  
“… we don’t know where it’s going to end up at the end of the day. In the support 
groups [for chronic disease lifestyles – CDL] what are they going to be doing? It 
shows that they don’t know what this program is they don’t know what this 
program…they don’t know what CDL [chronic disease lifestyles] is, they don’t 
know what is done.”     [NGO Director – South Africa] 
Like the CHWs, key informants appreciated the dedicated supervision 
components of the research study as a means of improving communication 
between CHWs and their supervisors. 
 “…we definitely needed it, as it allowed us to identify a series of procedures 
which were not being carried out correctly. We did not give CHW individual 
feedback, but rather wrote up all the observations which we made and sent them to 
everyone, all CHW, and they appreciated it and said as much to us. Afterwards 
we began to note improvement in the procedures. The thing that seemed to be 
most difficult, even though they had calculators, was to do the BMI calculation. 
They had to work on that multiple times and we had to be careful to supervise this 
well.”    [Project Supervisor – Mexico] 
Both NGO officials and government health officials at the South Africa site 
  164 
expressed concern that the lack of effective reporting mechanisms within the 
current health care system negatively affects both the measurement of health 
outcomes for the community and the impact of current CHW programs in 
chronic disease care. Within the health care system itself (i.e. excluding the 
NGOs), there is poor measurement and reporting of health outcomes. 
“…there hasn’t been, I haven’t seen data that says this is the effect of what 
community service has done. Do you have report like those? I haven’t seen that 
(reports) and (on) the community based services,  I joined public services in 2004 
it was already there but I haven’t seen a report that says this is what has 
community services has done for us you can report that they have managed to 
reduce amputations here, they have managed to heal this much bad, bad sores but 
actual effect if a person had a bad sore that was healed that’s one person less who 
are saved from dying so we are not measuring in line with the measures of the 
department of health.”    
[Pharmacist/City Health Department Administrator– South Africa] 
This lack of effective reporting also extends to communication between the 
clinics and the NGOs contracted with delivering services using CHWs. One NGO 
supervisor summarized the ineffective and uncoordinated flow of information 
about community members whose routine medications are delivered through the 
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support groups or health clubs as follows:  
“The other thing is health information system for CDL is very vague it is 
not…it’s quantitative it just tell you how many people present to diabetes etc. but 
it doesn’t tell you very much about the actual program itself you know how many 
people bounce back into, back into hospital, hospital and we referred all the time 
within the system but getting worse so we need to look at incorporating that into 
a routine information system.”    [NGO supervisor – South Africa] 
4.3 The impact of the unanticipated power dynamic resulting from lack of 
accountability mechanisms in place for supervisors and upper management 
In general, at all levels of clinic operation, there are a lack of mechanisms 
requiring clinic staff to be held accountable for their responsibilities to ensure 
effective implementation of policies and programs. This gap includes covers a 
range of issues, from controlling physical access to clinics, to facilitating efforts of 
CHWs to provide feedback about community members’ health to clinic staff.  
In South Africa, both CHWs and trial staff either had their physical access to 
clinic grounds hampered or completely forbidden by security contractors, at the 
behest of clinic administrators.  
“The security guards at the gates of [clinic name redacted] told me I was not 
allowed to come onto the facility grounds. When I told them the study had 
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permission for me to come onto the grounds….they told me they had orders from 
the clinic’s director and that nobody was allowed on the grounds without her 
permission. So I’ve never been able to go in and verify the patients’ records up 
until now.”    [Study Coordinator/Registered Nurse – South Africa]  
This power dynamic also creates a lack of operational continuity and stability 
because it prevents the creation of a consistently understood, agreed upon, and 
executable work flow path between CHWs and the clinics. In South Africa study 
supervisors were denied entry to two of the four government health clinics, 
despite the formal approval obtained from the appropriate authorities at the 
departments of health for both the provincial and city governments, respectively. 
At the Mexico and Guatemala sites, the passive opposition to engaging with the 
CHWs was the more typical expression of this unbalanced power dynamic and 
occurred at all the clinics. Ultimately, this directly makes the capacity to provide 
continuity of good quality of care highly variable and dependent on personal 
relationships that are established and lost with the natural turnover cycles in 
human resources. 
“That is very much frustrating and we push very much to have a relationship 
with the clinics but where it frustrate(s) (us) now – it depends first on who is 
there, say who is the facility manager what kind of a person, personality you know 
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is he or she an open person or you know sometimes you do get someone who is… 
who understands, who wants a good relationship with you and work very well 
with that person a year or two years that person is gone and then we have to start 
from scratch to try and build that relationship the next person does not 
understand you so you have to start all over again. Like now exactly that is what 
is happening there in the clinics. Even the Department of Health depends on who 
is there, does a person understand the communities, does that person understand 
the NGO the way the level of operation of the NGOs depends (on the 
individuals).”    [NGO supervisor 2 – South Africa] 
In some cases, this power dynamic leads to abuse of the CHWs by health 
professionals who assign them to tasks they are not expected to perform in their 
role. CHWs do not get the recognition for this work and the tasks assigned to 
them under these circumstances are often considered demeaning by the CHWs. 
While this is changing somewhat, it is not occurring at a rapid pace or 
consistently across the health care systems in these countries. 
CHW are often used as messengers, distributing flyers, getting food for meetings, 
and this role is changing so that the CHWs are professionals who are part of the 
first level of care in the health centers, not necessarily in all centers, but in some 
they have become more professional.   [Supervisor – Mexico] 
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4.4 Potential impact of using evidence of successful interventions led by CHWs 
to convince policy makers of the value of scaling up CHW programs.  
Some key informants felt that this research project, in particular, could serve as 
an example of how CHWs could be successfully integrated into health care teams 
at individual centers who are charged with providing community-based 
preventive care for chronic disease, as well as setting up potential scaling up 
efforts to be successful. 
“In order to scale up we would need to have a national policy and political will to 
support the CHW in this type of preventive activity. More CHW would be needed 
and they would have to be better trained to cover all subjects in public health. 
Ideally each health center would have its own team, each center would have to do 
a diagnosis of the community’s needs in public health, since they are different and 
the Ministry of Health cannot mandate one plan across the board. Directors have 
to be involved, the political will is needed, there is a very hierarchical structure in 
Mexico and all levels have to be involved if there is to be a successful scale-up….if 
they learned what the study results could contribute in the prevention of CVD, 
then maybe they could be more supportive and the whole team, physicians, nurses 
and CHW could be involved. They could reduce the number of high risk patients 
that come in for service if they did more prevention.” 
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[Health Center Director – Mexico] 
4.5 The need for standardized curricula, refresher trainings, professional 
development and a career pathway: Implications going forward 
In all of the sites, training is usually a one-time exercise specifically tied to 
individual projects. This makes it difficult to provide comprehensive training of 
any kind to CHWs, even though it is something many key informants agreed is 
essential to improving the effectiveness of programs utilizing CHWs and for 
effectively scaling up any programs. In Guatemala, all the key informants agreed 
that the best way to integrate CHWs into programs dealing with chronic diseases 
such as CVD was ongoing training. 
“…agreed that the best way to integrate CHWs to a chronic disease prevention 
program is through constant training.”  
[Key Informant Summary – Guatemala Report] 
In Mexico the prevailing wisdom was that CHWs can be trained effectively to 
work in chronic disease and other areas, but that they are limited in what they 
can learn in any given training course, thus requiring refresher, or ongoing 
training is needed, especially to combat misinformation that may be acquired 
through exposure to others without the formal training.  
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“They can be trained in different health issues, such as dengue, HIV, and chronic 
disease, but need refresher courses, since it is a lot of information that they have to 
transmit to the communities in a clear manner.”    [Supervisor1 – Mexico] 
The single-disease focus of most government training programs in Mexico is seen 
as a distinct disadvantage to both the CHWs and the health care system overall. 
“It is probably good that each program trains the CHW, but then they are at the 
mercy of each program. Annual trainings are too over-encompassing, they need 
reinforcements throughout the year to retain all the information.”  
[Supervisor2 – Mexico] 
Trained health professionals express a belief that CHWs can take on more 
responsibilities but believe that they can only be valuable if they are trained in 
basic health subjects using the most recent technologies related to providing care.  
“they need to be able to link one health issue to another, such as mental health to 
chronic disease to HIV, and so on. They also need to understand how different 
patients respond to disease, if they are in denial, or acceptance, or action, among 
others. “They can be integrated into the health system with training and as they 
learn more about the basic public health subjects which they need to transmit. 
New educational technologies need to be used so that it is not just memorization.” 
[Physician – Mexico] 
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Some key informants believed that the professional development of CHWs in the 
area of chronic diseases such as CVD should be a graduated process.  
“…chronic disease prevention can be integrated into the current work load of the 
CHW little by little. They need to be trained on a regular basis, since the subjects 
are many and life style changes are complex. They can’t just invent answers, the 
community figures out if they don’t know what they are talking about. CHW have 
to be agile in understanding what people need in different moments. They must 
understand that emotional health and stress are also related to chronic disease.”  
[Clinic Director – Mexico] 
There was also recognition that effective professional development for CHWs 
required the provision of adequate training and facility resources, task-shifting 
within the individual health clinics’ existing functions to accommodate the 
expanded roles for CHWs, and clear articulation of the expectations and 
responsibilities for CHWs. As one clinic director in Mexico succinctly summed 
up it up, CHWs have to be “…given their proper place.” 
In order to provide professional development opportunities for CHWs, 
compensation is readily acknowledged to be critical. The lack of inadequate 
compensation results in high staff turnover by virtue of discontinuity of 
professional development of CHWs and the health system suffers the 
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consequences of not being able to retain trained CHWs for longer tenure.  
“The challenges always revolve around the stipend (little laughter), stipend is a 
problem… they carry on without salary what we giving them it’s just peanuts 
stipend as the department and you know when I came here they were given 
R620…[in] 2003. I mean those people are…mothers…women…wives… 
everything…they have to put something on top of the table [as] most of the 
husbands are not working.”    [Resource Manager – South Africa] 
Clarification of the definition and roles for CHWs would presumably clear up 
misconceptions through more appropriate CHW candidate selection which, in 
turn, would lead to more effective cooperation between CHWs, health clinic staff, 
and health professionals. A practical challenge hampering progress in clarifying 
these misconceptions remains: a lack of explicit formalization in these countries 
— official or otherwise — of the expressed ideal CHW profile to assist in the 
assessment of the suitability of candidates during the hiring process. 
“Ideally CHW would be reimbursed justly for their job, and that means higher 
salaries and secure job positions. But it also means having a filter that hires those 
CHW who have the ‘CHW attitude’ towards health promotion. Often this does 
not happen and we have people in CHW positions that do not have the CHW 
attitude.”    [Project supervisor – Mexico] 
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Additionally, some key informants believe that these clarifications can have 
downstream benefits throughout the health care system.  
“CHW need to feel valued in the health system. They do not feel their job is given 
the importance it deserves. To be a CHW is to have a great responsibility towards 
the community, towards one’s coworkers and towards oneself. The role of CHW is 
key in the health system to prevent disease and avoid catastrophic costs at other 
levels of health care. CHW should be committed, they should like their job, they 
should want to learn continuously and share those lessons as a private or 
government worker.”    [Health Center Director – Mexico] 
F. An Assessment of the Costs of Scaling Up the Intervention in The Study 
Sites 
Adequate and sustained financing is the most critical factor in ensuring the 
sustainability of programs that are successfully scaled to the population level. 
Given the success of the intervention, the study team performed a cost-effective 
analysis of the program for all the study sites as a first step toward informing the 
actual costs and benefits that would be associated with scaling.143  Assuming 
CHWs dedicated 1 day per week exclusively performing this screening function, 
we estimated they would be able to screen approximately 15% (n=336) new 
adults in  their catchment area population using the paper tool and 21% (n=480) 
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using the mobile application, on an annual basis. This translates into roughly 
being able to screen all of the adults in their population once every 5 years. 
Compared to usual care, either of the two interventions resulted in reductions in 
fatal and non-fatal stroke events, as well as coronary heart disease events. The 
mobile application would save 471 lives in South Africa, 281 lives in Mexico, and 
34 lives in Guatemala, per 210,000 persons screened. The costs per screening 
would be approximately $1.00 (USD) for the mobile application in South Africa, 
$3.00 (USD) in Mexico, and $0.67 (USD) in Guatemala. The costs using the paper 
tool utilized in this study would be $2.00 (USD) in South Africa, $5.00 (USD) in 
Mexico, and $1.27 (USD) in Guatemala. Both interventions were also cost-
effective compared to usual care, adding quality-adjusted life years (QALYs) 
over usual care. The mobile phone intervention was the most cost-effective with 
an incremental cost-effectiveness ratio (ICER) of $565 (USD) per QALY gained in 
Guatemala, $3.57 (USD) per QALY in Mexico, and cost-saving in South Africa 
(i.e. the intervention cost less than and was at least as effective as usual care). 
These results demonstrate that in the study sites this intervention is affordable 
and cost-effective, using either the paper-based version or the mobile phone 
application version of the screening tool. The simulation model allows for all 
health outcomes and cost parameters to be adjustable so that this model can be 
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applied to any population where the required parameters are available, in order 
to determine the range of costs for implementing this intervention at scale.  
G. Strengths 
This study is the first to capture the baseline knowledge levels about CVD and its 
risk factors in the study sites. It is also the first time CHWs in these settings have 
been trained to measure blood pressure, height, and weight in these settings – 
skills that have the potential to enhance the effectiveness of health delivery 
services currently provided by CHWs but historically restricted to use by nurses 
and physicians.   
H. Limitations 
No assessment of blood pressure measurement or anthropometric measurement 
skills was performed at the post-field work content testing. This decision was 
made as the investigators learned that CHWs were prohibited from using these 
skills, and the equipment provided to them during training and the parent trial, 
was confiscated once field work was completed. As a result, any observed 
differences in skill level between the end of training and the end of field work 
could not be attributed to any degradation due to the passage of time only.  
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CHAPTER 4: ANALYSIS AND DISCUSSION 
A. Summary of Context for Dissertation Questions 
There is an increasing and disproportionate burden of non-communicable 
diseases (NCDs), including cardiovascular disease (CVD) in low- and middle-
income countries (LMIC), with approximately 80% of CVD global mortality 
occurring in LMIC.148  Limited resources, including inadequate numbers of 
formally trained health workers to provide health services in government clinics, 
impact the ability of LMICs to address this increasing burden.24 In response to 
these challenges, countries like South Africa have committed to restructuring 
primary health care services teams to include community health workers 
(CHWs) who could be trained to perform certain tasks currently undertaken by 
physicians and nurses.149  
The burden of symptomatic disease has been shown to be reduced 
through screening and early detection 61,150 but the majority of persons seeking 
services at government health care clinics present with advanced disease in 
South Africa.151 Early, effective screening in community settings would allow for 
those with latent, asymptomatic disease to be detected and referred to clinics for 
comprehensive assessment and initiation of disease management, under the 
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presumption that clinics would be equipped with the necessary resources for 
these activities.152 Currently, government clinics at all study sites are not 
adequately resourced but the parent study of this dissertation has demonstrated 
that effective training and provision of basic screening equipment to CHWs is 
cost-effective and affordable to implement in all three study sites.143 Screening as 
part of primary care has the potential to reduce the burden of advanced disease 
or reduce the development of new disease by implementing effective 
interventions such as lifestyle changes. However, it is not practical to send the 
limited number of trained physicians and nurses into the community to perform 
this function. Task-sharing or task-shifting with community health workers 
(CHWs) has been an effective approach to overcome human resource deficiencies 
in order to improve health outcomes in other areas with high disease burdens, 
e.g. HIV and TB screening.43   
Currently, little evidence exists to support task-sharing with CHWs in 
NCD and primary care. Where it exists, the evidence is largely limited to success 
with engaging lay health workers in the promotion of health messages related to 
prevention of NCDs, including CVD.86,153,154  Specifically, there is little evidence 
regarding the effectiveness of training programs that train CHWs to conduct 
community-based screening for CVD, assessing whether such programs improve 
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health outcomes at the population level, and whether it is effective to incorporate 
CHWs as key members of primary care teams at government clinics.  
In the parent study we showed CHWs could use a CVD risk screening 
tool as effectively as formally trained health professionals to calculate the risk of 
experiencing a CVD-related event within 10 years of screening.103 In order to 
assess the feasibility of scaling the successful parent trial program to the 
population level, I expanded developed the three research questions for this 
dissertation. 
B. Theoretical Framework for Analyses 
The analyses presented in this chapter  relied on the Consolidated Framework 
for Implementation Research (CFIR) model. A summary of the CFIR is provided 
in Figure 2.4 in Chapter 2. The model allowed for the exploration of all these 
domains not only in terms of their individual constructs but how the 
relationships between the domains impacted the overall outcomes that were 
observed. These relationshipsare critical to understanding the receptivity of the 
study sites to the intervention, which I’ve labelled Scaling Environment, and the 
impact of this receptivity on scaling the intervention to the population level. 
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C. Discussion of Major Findings and Implications 
The findings from all three research questions are discussed jointly as there is a 
large degree of overlap in the responses from the CHW focus groups and the key 
informant interviews. It is more efficient to discuss the overlapping areas in 
concert to demonstrate how they tie together.  
C.1 Training Effectiveness 
MEXICO  
Trainees from Mexico had the highest levels of knowledge of CVD and its risk 
factors prior to training, with South African trainees having the lowest. There 
was an absolute difference of 71% between the scores in Mexico and South 
Africa, and 19% between Mexico and Guatemala. It is not clear what was driving 
the huge disparities between Mexico and South Africa. One possible explanation 
is the varying degrees to which CHWs are exposed to health information for 
non-communicable diseases (NCDs).  
At the study site in the Sonora province (Mexico) there is a history of 
active engagement between academic research programs, the communties at risk, 
and departments of health in programs related to NCDs. In 1994 the National 
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Heart, Lung, and Blood Institute (NHLBI) engaged with the Latino/Hispanic 
Community Cardiovascular Disease Prevention and Outreach Initiative to 
address the challenge of CVD being the leading cause of death in Hispanics in 
the United States, especially those in US-Mexico border communities.155  Multiple 
Para Salud su Corazón (Health for your Heart) programs were created to 
specifically utilize CHWs (Promotoras de Salud – PdS) to educate communities 
about the high risk of CVD through various educational outreach programs, 
programs encouraging healthier diets, and physical activity programs. Building 
on the success of these early programs, a training program for CHWs (Su 
Coraçon, Su Vida)156 was developed as a tool to address CVD in US-Mexico border 
communities through outreach and education. Adaptations of the Para Salud su 
Corazón program, Pasos Adelante 85,86,154 (includes diabetes education) and Meta 
Salud 94,95 have been successfully utilized to engage commnities in learning about 
CVD and lifestyle in the Sonora-Northern Mexico region where our study site 
was located.  
The high pre-training scores in Mexico likely reflect a combination of 
theoretical constructs from the domains of inner and outer settings in  the CFIR 
framework. The ongoing educational activities described above reflect the 
recognition by the government of the burden of chronic disease on its population 
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and the ongoing prioritization to address the problem. The direct employment of 
CHWs ensures that they are formally included in the networks of health 
workers, creating the opportunity for them to be familiar with the goals and 
importance of interventions related to NCDs. It also signals that they are valued 
members of the Ministry of Health. It is likely that their performance is a 
reflection of both of these constructs, allowing for the creation of ‘institutional 
knowledge’ about NCDs that is retained within the health care system through 
direct employment of the CHWs. This inclusion in the formal health care work 
force may also act as an incentive for CHWs to stay in the health care system, 
further enhancing institutional knowledge retention. 
SOUTH AFRICA  
In contrast to Mexico, CHWs in South Africa and Guatemala are employed by 
non-governmental organizations (NGOs) who are contracted to deliver specific 
health services related to largely infectious disease and maternal and child health 
programs in the communities. As a result, any exposure to education about 
NCDs is limited largely to individual projects driven by the availability of 
contract funds or individual donors.  
While there have been many programs that shift management of NCDs 
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from physicians to nurses in Sub-Saharan African, there are fewer programs 
investigating task-shifting to CHWss.157,158 The evidence for the effectiveness of 
training itself as provided to CHWs is also largely lacking. Most of the 
assessments of training effectiveness focuses on trainee selection along with 
content and length of training, which vary considerably, but does not assess the 
impact on the level of new knowledge or skills acquisition.159 Since the national 
government of South Africa committed to training more than 700,000 CHWs by 
2030 146, there have been many individual projects related to managing 
conditions like hypertension and diabetes. Since the implementation of this 
study, at least 3 projects160–162 focusing on task-shifting to CHWs have taken place 
in the study site of Khayelitsha in the provision of HIV-support servcies but the 
impact of the training provided to the CHWs remains largely unknown.57,58,88,163,164   
Despite the South African government’s strong policy commitment to 
making CHWs key members of the health care work force for the re-engineered 
primary health care system146, their employment by a third party (civil 
organizations) may be working directly against successful implementation of 
their policies. In addressing  a recent strike by CHWs trained under the 
government’s primary health care redesign program, a spokesperson for the 
National Department of Health (DoH)pointed out that one of the main 
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grievances of the CHWs – permanent employment by the DoH – was “…a matter 
of national determination and the Province is seeking national direction on how 
to approach this matter.”165. This strike illustrates how employment outside of 
the government health sector can be counterproductive to the gains of CHW-led 
programs in affecting overall health of the population. Zulu and colleagues 
found that integration of CHWs into the health care sector in other countries like 
Brazil can enhance the integration of CHWs into health care provider teams, 
encourage financing mechanisms for CHWs at more local levels, and improve 
accountability of both the health care system to clinic staff and of clinics staff to 
the health care system.166 The exclusion of CHWs from the formal health care 
system has been shown to be a barrier to successful scaling of programs by 
excluison from the health care system. Specifically, Pallas et al. describe this as 
CHWs “not [being] integrated in hierarchy of health system”.111 This exclusion 
from the formal heatlh care system, in turn, creates a barrier to effective 
integration not only into the health system but also to the greater community 
environment, both of which negatively impact sustainability and scalability of 
programs that utilize CHWs over the longer term. The poor pre-training scores 
may be, in part, a reflection of the CHWs’ lack of shared goals and values with 
the departments of health, specifically with formally trained health care 
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professionals such as nurses. During the 1940s–1950s, CHWs were regarded as 
vital and respected partners, along with nurses, in providing essential health care 
services at health centers in the poorest non-white communities. These donor-
funded programs were admired for their ability to innovate with limited 
resources in the absence of adequate government funding. The apartheid 
government started to crack down on leaders of these programs and also 
intentionally under-funded the health centers which had been set up for non-
white populations. This was the point at which care provided by staff at the 
health care centers in the poorest communities generally came to be regarded as 
inferior care and this perception persisted as donors threw their backing behind 
government-led care, anticipating that the first free elections in 1994 would bring 
in a government that would provide equitable services for all South Africans. 
Initial plans for the post-apartheid health care system envisioned a decentralized 
system that included CHW programs as part of primary care but, surprisingly, 
when the official health care system policy of 1994 was released, CHWs were 
excluded as part of the official government human resources. The incoming 
minister of health, Nkosasana Zuma,declared CHW services as historically 
“second class care”147, a perception that continues to negatively impact how 
CHWs are viewed by both health professionals and communities, ultimately also 
  185 
presenting barriers to scaling CHW programs. In addition to this negative 
characterization of the quality of care provided by CHWs, non-white nurses 
were now struggling to validate their professional value in the post-apartheid 
era. Non-white nurses were struggling to integrate fully into the health care 
system, facing their own barriers related to being respected as professional 
equals to their white counterparts and being paid at the same level as their white 
counterparts.167   The initial goal of including CHWs in the health care system 
and formalizing their roles and training, proved to be a further threat to health 
professionals, especially the South African Nursing Council.168 This has led to a 
culture of resistance to CHWs on the part of nurses, many of whom fear that 
regarding CHWs as health professionals pose a direct threat to their professional 
standing.111 Nurses fear that their own inadequate training for primary health 
care issues that are prioritized at the district level will result in well-trained 
CHWs whose skills are superior to theirs.56 Their fears are supported by evidence 
noting the inadeqaucy of nurse training in preventive cardiology, leadership 
skills, and effective application of clinical guidelines in the area of cardiovascular 
disease prevention.64 Mathews et al. fittingly described the relationship between 
CHWs and government health servces in South Africa as a “shotgun marriage”, 
fraught with discord between nurses and CHWs and compounded by tense 
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relationships and discord between provincial and municipal entities.169 The 
success of large scale programs The Community Health Agent Program in Brazil 
has targeted, in part, the relationship between CHWs and nurses, specifically to 
promote acceptance of the work and skills of CHWs and the integration of 
CHWs into the existing health care system. Nurses provide training to CHWs for 
the skills needed to deliver services in the community and nurses are also 
responsible for direct supervision of CHWs, with 50% of their salaried time 
devoted to supervision alone.76 In Iran fostering close connections and 
professional relationships between CHWs (behvarz) and nurses have also been 
undertaken on these two fronts to ensure better integration of CHWs into health 
professional teams and provision of better health services in the community. 
After a relatively rigourous selection process that includes a written examination 
and interview with local committees in the districts where the CHWs will 
provide services, they are trained over a 2-year period by nurses who hold 
university degrees and CHWs are also given clinical placements health centers 
where they are able to refine and improve their clinical skills.111 This has led to 
successful implementation, scaling, and sustainabilitiy of programs in Iran.170 
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GUATEMALA  
Guatemala. In the aftermath of the civil war in Guatemala, the relationships 
between municipal health commissions, social development councils comprised 
of community members, and fledgeling CHW programs in some municipalities 
has made a uniform national strategy challenging to achieve.171 Despite the high 
rates of NCDs, at this time there is a very limited strategy to address the problem 
and further, no strategy to address the added burden of limited human resources 
and the potential for task-shifting to CHWs. Guatemala scored amongst the 
lowest in good governance and health systems responsiveness in a recent survey 
of stakeholders from low-, high-, and middle income countries.172 A survey of 
internists at all the teaching hospitals in Guatemala found that physicians had a 
limited ability to follow either Ministry of Health or US Preventive Services Task 
Force recommendations when treating simulated patients for NCDs.173 If 
knowledge about NCDs and appropriate treatment, prevention, and intervention 
strategies are at such a sub-optimal level amongst trained physicians, it is 
unlikely that CHWs who are less well educated will have high levels of 
knowledge about NCDs, or be able to refer them to clinics where they can be 
adequately assessed and treated. While our training was not dependent on the 
formal medical system, if the program is scaled, the CHWs would be expected to 
  188 
have working relationships with formally trained health professionals. The 
receptivity of the latter to having CHWs refer patients to them for care may not 
be good in the context of physicians’ limited ability to apply recommended 
guidelines themselves. In the study site of Santiago Atitlan there has been one 
study assessing the effectiveness of task-shifting to CHWs in the management of 
diabetes but, as is typical for these kinds of studies, that study did not address 
training but focused on patient-outcomes instead.174,175 A study investigating 
task-shifting to CHWs for education about hypertension in another Guatemalan 
community found a successful impact on patient outcomes but no assessment of 
CHW knowledge acquisition was completed.176  
The fractured political environment in post-war Guatemala likely explains 
the lack of a coherent policy to tackle NCDs. In addition, the current culture of 
health care delivery – a vertical clinical care model where physicians dictate the 
specifics of provision of care to subordinates –reflects an organizational culture 
that is not conducive to implementation of task-shifting models of care.   
It is plausible that the high mean pre-training test scores at the Mexico site 
reflected the diffusion of knowledge since 1994 about chronic conditions and 
associated risk factors resulting from the implementation of the various 
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programs related to heart health as described above. In South Africa and 
Guatemala CHWs are not employed by the municipal, provincial, or national 
departments of health. A consequence of this may be the lack of a pathway for 
diffusion of knowledge through the health care work force. Green et al. points 
out that diffusion of knowledge is not simply about dissemination (or the modes 
of dissemination) but that is is also determined by shared goals and decision 
making.177 A pathway for diffusion of knolwedge could be created by having a 
strong, enforceable policy in place to combat chronic diseases and their risk 
factors through community education and related services. Implementation of 
such a policy would have to include effective training of health care workers, 
including their supervision of lay health care workers such as CHWs.178 Work by 
Smith et al. showed that in resource-poor settings such as Malawi, poor execution 
of training directly contributes to sub-optimal preparation of CHWs to effectively 
execute their assigned tasks.179 Here clinics did not train all CHWs in the tasks 
they were expected to perform, instead training only one or two, and expecting 
these CHWS to share new knowledge and skills with their untrained peers 
through peer-to-peer learning. This learning model can contribute to 
dissemination of misinformation when there is no formal training and 
accompanything training fidelity provided. A recent qualitative assessment of a 
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group of CHWs and their supervisors at the South Africa site found that peer-to-
peer learning is one way in which CHWs learn about NCDs and this kind of 
learning allows incorrect knowledge about NCDs to make its way through the 
CHW community and is potentially passed on to whomever they come into 
contact with in their roles.180 Finally, it is likely that at all sites the sub-optimal 
retention rates of trained CHWs, typical of many resource-poor settings, leads to 
further loss of knowledge from the communities and, by extension, the pool of 
CHWs.1,181–183 . It would not be prudent, however, to assume that the existence of 
a pathway for knowledge diffusion due to the inclusion of CHWs in the formal 
health care sector is the only reason for the different pre-test scores. Pathways for 
knowledge exist outside of the formal health care system also – in communities 
themselves and in networks of CHWs who work in the same geographical area. 
A recent qualitative assessment of a group of CHWs and their supervisors at the 
South Africa site found that peer-to-peer learning is one way in which CHWs 
learn about NCDs and this kind of learning allows incorrect knowledge about 
NCDs diffuse through the CHW community and is potentially passed on to 
community members to whom they deliver health services.180 Finally, it is likely 
that at all sites the sub-optimal retention rates of trained CHWs, typical of many 
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resource-poor settings, leads to further loss of knowledge from the communities 
of CHWs.1,181–183  
As hypothesized, the mean post-training test scores for most of the CHWs 
at all three sites increased over the baseline scores, reflecting the overall short 
term effectiveness of the training.  
Post-field work scores decreased in Mexico and South Africa while 
Guatemala saw a slight increase. Given the small sample size overall in 
Guatemala, it would be inappropriate to assign any weight to the observed 
increase in mean scores. The reduction in scores at two out of the three sites 
suggests that it would be prudent to include refresher training at regular 
intervals if this intervention is scaled to a population level and incorporated as 
part of the routine assignment for CHWs in primary care settings. Unfortunately, 
the design of this study does not allow for an assessment for appropriate training 
intervals over the long term. The evaluation covered only the content knowledge 
as the investigators learned that all study equipment was confiscated from 
CHWs at the completion of field work.  
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C.2 Communication and Empowerment 
Communication 
The most noteworthy communication failure occurred at the end of field 
work when study equipment (automated blood pressure cuffs, height measuring 
equipment, digital scales, and calculators) was confiscated from the CHWs. The 
supervisors at the NGO in South Africa expressed surprise at the confiscation of 
equipment and prohibition against the use of the newly acquired skills by the 
CHWs. This reflects both poor communication within the government structures 
and between governments and the NGOs they employ as contractors. At the 
South Africa site, the NGO supervisors received word-of-mouth instructions to 
return the study equipment to the study team by officials in the department of 
health who justified the confiscation by asserting that CHWs collect poor quality 
data (paraphrased). In light of the good performance of CHWs measuring blood 
pressure in this study, this logic did not make sense. A look at the limited 
evidence related to blood pressure measurement by CHWs in South Africa 
shows very little data supporting the idea that CHWs collect blood pressure 
poorly. While blood pressure measurement by lay health workers in the 2003 
South African Demographic Health Survey (DHS) was deemed to be poor, the 
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low quality of measurement was likely a reflection of poor training and poor 
supervision in the field, as noted by the survey authors themselves.184 If the 
prohibition against having CHWs measure blood pressure was based solely on 
the experience with the 2003 data collection for the DHS, it is inconsistent not 
only with the experience in this study, where training and supervision were of 
high quality, but also with other evidence regarding the ability of lay health 
workers to obtain high quality blood pressure measurements in other settings, 
including low-resource settings.182,185,186 Nonetheless, in the first nationally 
representative survey of health in South Africa (SANAHANES, 2012) blood 
pressure measurement was assigned to the physicians in the survey teams187 and 
this assignment is likely a reflection of the continued distrust of CHWs’ ability to 
perform this task. The failure to communicate transparently and clearly about 
the roles and expectations of CHWs between government and NGOs is clearly 
illustrated by the fact that the Integrated Chronic Disease Management Manual 
released by the government in 2014 notes that among the responsibilities 
assigned to CHWs in the primary care outreach teams is the measurement of 
blood pressure.188     
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Empowerment 
In addition to highlighting the communication failures between 
governments and NGOs, the confiscation of the equipment also eroded the 
empowerment experienced by CHWs during training and field work. The 
investigators and supervisors at both the departments of health and the NGOs at 
all three sites expected that the CHWs would be able to continue to use their 
skills and study equipment in their delivery of health services beyond the life of 
the project.  In both Mexico and Guatemala an explanation for confiscating the 
equipment from the CHWs is still lacking and the equipment was retained by the 
clinics (Mexico) and NGOs (Guatemala). Study coordinators conducted an 
informal survey to determine where the equipment ended up. In South Africa 
the NGO returned the equipment to the study team at the behest of the 
department of health, while in Guatemala and Mexico the equipment ended up 
being absorbed into the clinics’ inventories and continued to be utilized in 
clinical services prioritized by the individual clinics, e.g. monitoring blood 
pressure in pregnant women seeking prenatal care (Guatemala). We were able to 
contact four of the CHWs from the Mexico site as part of our follow-up. They 
noted, without exception, that the reason offered for taking their equipment was 
that the director and medical staff made decisions related to equipment use.  
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This lack of transparency with respect to decisions made at the higher, 
executive level, and failure to communicate those decisions to the front-line 
workers at the health clinics or NGOs (clinic administrators, supervisors) fosters 
distrust in upper management and also creates confusion about expectations for 
policy implementation. This, in turn, will likely translate into poor support for 
the implementation of the intervention at the clinic and community levels. In 
addition, the failure to communicate transparently reflects the poor relationships 
between the NGOs and departments of health, indicating that their joint 
networks are not strong or empowering. These features make for a poor 
environment for effective implementation and likely would detract significantly 
from the demonstrated success of the intervention at the individual sites when 
attempting to scale to the population level. If it turns out that this prohibition is 
official policy at the national level, then it would be a waste of limited resources 
to train CHWs in these skills even if the intervention is scaled to the population 
level. It would be better to provide CHWs with training that provides skills 
which they are allowed to use without restriction in their delivery of health 
services.  
At the South Africa and Mexico sites, seven of the CHWs who had 
completed field work did not return for post-field work testing because they had 
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moved on to other, non-CHW positions and were not available to take the test. In 
South Africa three of the five CHWs who did not return for testing  reported 
moving on to other, non-CHW positions with higher salaries and they reported a 
lack of time or interest in sitting for the post-field work test. They also cited a 
frustration with the new skills and training in the study not resulting in any 
improvement in their experiences as CHWs. It may be that in this study the poor 
communication, or lack of communication, about the justification for confiscation 
of the study equipment and prohibition against using newly acquired skills, 
directly contributed to attrition after field work completion in this study. Such a 
contribution would be consistent with current evidence for health force stability 
which cites poor communication about job-related expectations, exclusion from 
decision making, and distrust of training and resulting skills acquired, all 
contribute to the rate at which CHWs leave their jobs in the health care 
sector.182,185,186 The remaining two CHWs could not be contacted as they had 
moved residence and their cell phone numbers were no longer working. In 
Mexico, both of the CHWs who did not return for post field work testing could 
not be reached in follow-up efforts.  
The individual characteristics of the CHWs often touted as their best 
assets – altruism, commitment to community, etc. – were not formally 
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appreciated by the system with the confiscation of the equipment. Rather, the 
confiscation of equipment and prohibition against using their newly-acquired 
skills was a public signal of disrespect for their new knowledge and 
contributions.189   
CHWs reported feeling empowered by their acquisition of new content 
knowledge and skills. They believed these new skills enhanced their ability to 
provide high quality care to their clients (i.e., community members). This 
increased sense of self-efficacy reflected their high receptivity to change and 
contributed to effective implementation of the intervention as well as being 
consistent with the current evidence related to task-shifting to CHWs. 190  
The NGO supervisors at the South Africa site were primarily nurses (3/5) 
and they also reported feeling empowered by the training. They learned about 
two critical areas that were not included in their formal nursing education: the 
concept and measurement of body mass index; the preliminary step of 
measuring mid-upper arm circumference (MUAC) prior to selecting a cuff for 
blood pressure measurement. This is important in the planning for scaling the 
intervention because the assumption is that formally trained health professionals 
are already in possession of the skills of which a subset will be shifted to CHWs 
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in the field, but prior training was inadequate in this area. As part of planning 
design for interventions, a survey of the skill sets and formal training provided 
to health professionals related to the proposed training content for CHWs has to 
be captured and used to not only inform training for CHWs, but also to capture 
any gaps in knowledge in the training of those who will be charged with 
supervising the CHWs. In some settings where formal professional training 
programs do not cover the key knowledge areas and skills that will be used by 
CHWs as part of the delivery of health services, plans for scaling may need to 
include additional training in parallel for health professionals who will serve as 
supervisors. Gaps in knowledge by health professionals who are charged with 
supporting CHWs in their roles can lead to poor outcomes for the patients they 
serve, as was observed with high rates of obstetric hemorrhage in Malawian 
clinics where CHWs were providing services under the supervision of nurse 
midwives whose education did not include responses to complicated births. 191 
In contrast to the feelings of empowerment the CHWs reported gaining 
from training, the acquisition of these new clinical skills and content knowledge 
by CHWs was perceived as a direct threat by supervisors and nurses at all sites. 
These groups felt disempowered by the CHWs’ empowerment gained through 
training. Nurses believed that successfully training CHWs in these skills 
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detracted from the value of the same skills they (the nurses) had to acquire 
through a rigorous program of professional training. In addition, supervisors 
feared they would not be able to manage supervision of CHWs who had greater 
knowledge of the subject matter compared to them.  
This tension between appreciation and disrespect for CHWs and their 
training to take on more complicated tasks reflects a lack of effective engagement 
of key actors in the overall process of planning and implementation. If formally 
trained health professionals and supervisors are actively engaged in the planning 
phase of the implementation, then it will allow for these components to be 
proactively addressed. First, engaging these parties through clear 
communication of the roles and expectations of the CHWs, and how the 
proposed training components will allow them to meet these expectations, will 
help to mitigate the objections. Second, communicating the evaluation criteria for 
passing training prior to being deployed should also help to assuage the health 
professionals’ fears about CHWs practicing with poor skills. Third, 
communication that engages the objectors by including them in the planning 
stages allows for early identification of opinion leaders and potential champions 
(or detractors) for the intervention  
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C.3 Criteria for CHW selection 
The CHWs expressed frustration at the primary evaluation taking the 
form of written tests and clearly also struggled with numeracy during training. 
These frustrations touch on the challenges related to the lack of rigorously 
defined selection criteria which has been consistently noted in the literature on 
CHW programs.159 This lack of rigor in selection is, in turn, likely a reflection of 
poor planning processes and inadequate engagement of key community actors in 
the implementation phases of the affected programs. It may be necessary to 
identify communities of early adopters in urban or semi-urban settings with 
more resources and an applicant pool with higher mean levels of education in 
the first stage of scaling efforts.  It is also possible that in some settings the pool 
of available candidates may simply not meet the criteria for certain interventions 
due to a combination of cultural, political, and educational factors. For example, 
in remote rural areas, even elementary-level education may not be available to 
communities, making training in the use of the tool a fruitless exercise. In such 
cases, interventions such as the one under study may simply not be feasible for 
rural settings and alternatives may need to be explored.  
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C.4 CHWs: value, respect, and compensation 
 Consistent with the available evidence related to CHW programs, 
individual CHW characteristics such as motivation and knowledge about their 
communities were expressed as being valued by health care professionals. Also 
consistent was the simultaneous distrust and wariness of CHWs due to 
perceptions of being poorly trained, lazy, not able to respect patient 
confidentiality, and the perceived diminishment of the health professionals’ 
skills acquired through years of formal training.166,169,192–197 CHWs also expressed a 
keen awareness of the lack of respect from health professionals not only with 
respect to their training, but extended through to the assignment of work tasks 
that were not their responsibility. The lack of clear understanding of the roles 
and responsibilities of CHWs on the part of trained health professionals and 
other ‘street-level’ bureaucrats, e.g. supervisors, clinic directors, in the health care 
system is a key indicator of the failure to communicate effectively within the 
health care system. These bureaucrats are in a position to directly obstruct 
implementation efforts to varying degrees.82,198,199 As one CHW from Guatemala 
noted, “…the nurses said that we were not authorized (to perform the 
intervention tasks), they were not informed of the study.” Failure to understand 
the roles and responsibilities of CHWs have been observed in MCH programs 
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utilizing task-sharing with CHWs.51,200 At the extreme, CHWs have been found to 
be excluded completely from staff meetings where decisions related to patient 
care and implementation.201 Efforts to scale infectious disease programs, 
especially for HIV-related services, have shown that confusion about roles and 
responsibilities are specific barrier to success.202,203 If task-sharing programs are to 
be successful and lead to long-term improvements in disease outcomes in low 
resource settings, then investment in clear delineation of roles, effective training, 
and adequate and effective supervision need to  be part of planning.204 
C.5 Environmental challenges 
 The physical environmental challenges had a significant impact on 
recruitment in the study. Extreme weather (heat waves, flooding) made it 
impossible for CHWs to get to the community settings or households in their 
catchment area for 4–6 weeks of the year. The evidence on the effect of weather 
on the delivery of health services is largely limited to cold weather and remote, 
rural settings.205 In this study CHWs were subject to extremes for both cold and 
hot weather. Planning for implementation of interventions must factor in the 
influence of extreme weather conditions. In this study the loss of recruitment 
time due to weather was offset by having study coordinators work with CHWs 
  203 
to address any unexpected challenges and to refresh and refine the skills 
acquired during training. This study paid for dedicated CHW time over the 
course of enrolment which made the productive use of this down time possible. 
In the context of scaling up the intervention, the CHWs will not be dedicated to 
this one screening task but will have other demands on their time which will 
need to be factored into training and implementation plans.  
The built environment may also be challenging for CHWs to navigate. 
Population density and geographic layout inform the design of appropriate work 
load assignment and performance goals for CHWs. Remote areas such as the 
rural mountain communities in Guatemala may be hard to reach. In South Africa 
the prolific establishment of shack/shanty towns (informal dwellings) due to 
mass immigration into urban areas presents serious navigational challenges 
where homes have no street names, numbers, or basic infrastructure. The 
Demographic Health Surveys Program of the United States Agency for 
International Development provides free online guides, tools, and databases of 
health data on its website. It specifically provides a guide for incorporating 
geographic data into surveys.206 A recent province-wide program to integrate 
CHWs into primary care teams in a predominantly rural province of South 
Africa used geospatial mapping of health surveillance data into the planning 
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phase of the program to help design the most effective approach to services 
delivery by CHWs and was noted as one of the contributors to successful 
implementation.207  
 Dedicated spaces at health clinics or convergence (community) centers for 
use by CHWs are lacking in all three study sites. This lack of private space 
negatively affected the ability of CHWs in the study to recruit and screen 
community members. The planning process for scaling the intervention should 
take this into account and facility managers should be engaged to find a 
dedicated room or space where CHWs can conduct their work.   
C.6 Supervision 
 The supervision in this study was performed by a dedicated study 
coordinator at each site. The ability to dedicate 100% effort to supervision is not a 
practical reality in the health systems in either the study sites or other resource-
challenged countries. . Qualitative data in this study showed that CHWs were 
not happy with the quality of the supervision provided to them in the health care 
system or at the NGOs but they believe that a health working relationship with 
their supervisors will improve their job performance. None of the study sites 
have a clearly defined supervisory mechanism. The assumption is that 
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supervision will be done by nurses and that the nurses’ training will prepare 
them for managing CHWs.146 This is not the case, as was determined by Hill and 
colleagues in a review of supervision of CHWs in LMIC.208 They identified 
supervision models that are most commonly used: supportive/facilitative 
supervision – held to be the most effective but least often used. The other models 
identified were (1) peer, group, and community supervision; (2) self-assessment 
and checklists; (3) quality assurance or problem solving.  The evidence for the 
effectiveness of various models of supervision are mixed, with each of the 
models having different challenges and payoffs in terms of effectiveness.208 
Naimoli and colleagues concluded that collaborative supervision that includes 
constructive feedback is the best model to achieve improved health outcomes 
from programs using CHWs at scale.209 A small case study in Guatemala showed 
how the supervision quality of just a single CHW varied widely by the approach, 
attitude, and interest shown by the supervisor to the CHW.210 In Brazil, 
supervisors dedicate at least 50% of their time to direct supervision– a mix of 
supportive/facilitative and problem solving – and this led to increased uptake of 
breastfeeding and delaying the onset of bottle-feeding but this may not be 
feasible in all LMIC given the shortages of nurses.111,211 Another popular 
emerging model of supervision is to use mHealth (mobile health) tools, most 
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often on mobile phones, to supervise workers in the field but this approach 
remains largely under-evaluated.208,212 The Millennium Villages Project (MVP) is 
a global effort to set up primary health care in villages in low- and middle-
income countries to facilitate meeting the Millennium Development goals set by 
the United Nations in 2000.213 The MVP identified and implemented a peer 
supervision structure where the most effective CHWs are promoted to senior 
CHWs and are responsible for supervising their peers. 214 These senior CHWs 
have more administrative responsibility and in turn are supervised by a CHW 
manager, who in turn reports to a health coordinator. The health coordinator is 
the communication link between the nurses and the CHW managers and allows 
for effective communication between the health facilities and the CHWs who are 
working in the villages. This two-way communication between levels of health 
workers on the same team is a critical aspect of supervision  in effective 
programs utilizing CHWs.181 Beyond supervision, the nature and quality of 
supervision has also been shown to be important contributors to the effectiveness 
of CHWs, with supportive supervision often cited as the best supervisory model. 
215 216,217 Frequency is also an important contributor to both outcome effectiveness 
and CHW performance but wide variation occurs in practice, even in one health 
district.218 The selected supervision model has to be compatible with the context 
  207 
in which the model is being deployed.  
C.7 Poorly-defined career paths and inadequate remuneration 
 Consistent with the evidence on CHW programs, this study found that 
two major sources of motivation for job dissatisfaction and leaving the health 
care system were the lack of a well-defined career pathway and inadequate 
remuneration. Context-appropriate remuneration packages should explored as 
part of planning if the intervention is to be scaled if the financial resources 
required for training in these skills and equipment is to be a good long-term 
investment for already strapped health care systems. 219,139,220,221–223 
C.8 Financing 
Despite the deliberately open-ended design of the key informant interview 
questions, in a surprise finding, none of the key informants addressed the 
specific issue of financing (i.e. providing adequate resources) for programs that 
utilize task-sharing with CHWs.  
6. Given the government’s plan to integrate CHWs into the new primary health 
care teams, what resources or support structures do you think the government 
would be required to provide? 
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Many informants talked about resources in very general terms but even 
department of health officials who are responsible for ensuring policy is 
translated into practice did not reference financing mechanisms.  
Adequate and sustained financing are the most critical factors in ensuring 
the sustainability of programs that are successfully scaled to the population 
level.224 In order to scale up this intervention, the following costs should be 
applied to determine the costs of the program: (1) the training costs , including 
salaries for trainers and trainees for the duration of training; (2) training space; 
(3) planned refreshments and meals for trainees; (4) associated transportation to 
the training venue for trainees; (5) production of training materials, equipment 
used for training, and associated graduation ceremony costs, including printing 
of certificates. The intervention costs should include: (1) equipment kits for the 
field workers; (2) transportation costs (where applicable) to allow coverage of 
households; (3) mobile phone airtime for contact with supervisors (where 
applicable); (4) production costs of paper records expected to be completed by 
CHWs’ (5) salaries for CHWs; (6) salaries for assigned supervisors; (7) 
replacement costs for equipment kits; (8) refresher training for CHWs (with 
applicable training costs from those already enumerated). While the intervention 
as implemented focused specifically on the training and implementation costs, at 
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a planning and policy level, there is a third set of costs that would need to be 
added to this intervention: health systems costs resulting from successful referral 
to clinics of those persons identified as being at high risk. Salaries for physicians 
or nurses who will provide a comprehensive assessment, administrative 
overhead costs for attending the clinic, and any associated treatment costs that 
may be deemed necessary, e.g. medication. Despite the anticipated additional 
costs due to increased attendance at the clinics for follow-up with a physician or 
nurse, overall there will be net savings to the health care system due to decreased 
costs associated with acute care costs such as hospitalizations and complications 
arising from advanced disease.143  
Given the success of the intervention, the study team performed a cost-
effective analysis of the program for all the study sites as a first step toward 
informing the actual costs and health benefits that would be associated with 
scaling this intervention.143 Assuming CHWs dedicated 1 day per week 
exclusively to performing this screening function, we estimated they would be 
able to screen all of the adults in their population approximately once every 5 
years. The results also showed that, compared to usual care, the intervention 
resulted in reductions in CVD mortality (336 in South Africa; 201 in Mexico; 24 in 
Guatemala) and coronary heart disease events (418 in South Africa; 268 in 
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Mexico; 47 in Guatemala), per 210,000 persons screened. The per-capita costs 
using the paper-based version of the risk assessment tool utilized in this study 
would be $2.00 (USD) in South Africa, $5.00 (USD) in Mexico, and $1.27 (USD) in 
Guatemala. In order to scale the intervention to the population level at each of 
the sites, 450 additional CHWs would have to be trained, a number that is well 
within the target set for training additional CHWs in South Africa.225 
D. Key Messages 
1. Training as implemented was effective at increasing CHW knowledge of CVD and 
teaching basic clinical skills measurement but pre-exiting levels of knowledge of CVD 
varied by site. 
2. CHWs were empowered by the acquisition of new knowledge and skills. 
3. CHWS were disempowered by the prohibition to use the equipment or skills beyond 
the lifetime of the study. 
4. Communication at every level of the health care system and between the departments 
of health and their NGO contractors were not optimal, leading to lack of clarity about 
the implementation of policies related to programs utilizing CHWs. 
5. The selection of CHWs, clarity about their roles, and expectations of them are all 
negatively impacted by the clear lack of communication. 
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6. The vertical nature of communication in both the government departments, and 
between government entities and their NGO contractors, creates a lack of 
accountability that directly affects the quality of supervision of the CHWs 
7. Poor communication at all levels generally reflects poor governance which, in turn, 
will negatively affect the potential to scale this successful program. 
8. Comprehensive community representation is lacking at every stage of policy 
implementation and evaluation due to poor communication, detracting from the 
potential to successfully integrate CHW programs on both the community and health 
system sides. 
9. There is a failure to incorporate known extreme weather patterns and the impact on 
the built environment into policies and planning for CHW programs. 
10. An effective compensation model for CHWs has not been developed at any of the 
study sites.  
11. Modeling health and economic outcomes if the program is scaled to a population level 
has been shown to be effective at reducing CVD-related events and mortality, as well 
as being cost-effective. 
E. Summary 
 In this study we show that CHWs can be successfully trained to conduct 
primary screening for CVD in community and home settings, and produce 
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results that compare in validity to those of nurses and physicians in health care 
clinics. Further, a cost-effectiveness analysis demonstrated that the number of 
CVD-related events and deaths averted, and the quality of life gains achieved by 
the screening are affordable, using either the paper or mobile phone application 
versions of the tool.  
Despite these advantages, the qualitative inquiries show that despite the 
success of this intervention, screening for CVD by CHWs cannot be presumed to 
work as well when scaled to a population level in the current health care systems 
of the study sites, or other sites within the same countries, or other LMIC. The 
analysis in this study shows that the receptivity for successful scaling is poor 
because features of the environment (natural and built), the health care system 
infrastructure (facilities, clinical capacity), features of the work force (insufficient 
numbers of trained workers, gaps in skill sets, poor remuneration), current 
training (type, availability, fidelity, delivery), professional competitiveness 
(different valuations of individual skill sets, vertical power hierarchies), poor 
supervision (mechanisms, quality), poor planning, lack of evaluation (process 
and outcomes measures) and poor governance (lack of accountability, poor 
communication across the board) all detract from the potential for success.  
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 This research has shown that training can provide the foundation for 
addressing all of these challenges to successfully expanding the intervention. 
Specifically, training can: 1) provide CHWs with meaningful skills and 
knowledge to improve their performance of their assigned tasks; 2) can provide a 
means of assuring formally trained health professionals of the credibility of the 
knowledge and skills acquired by CHWs through training; 3) serve as a tool to 
clarify CHW roles, responsibilities, expectations, and appropriate work load; 4) 
connect CHW training to performance metrics and population health outcomes; 
5) create a pathway for fostering supportive relationships between health 
professionals and staff at clinics, and CHWs with whom they are charged to 
work; 6) promote the credibility of CHWs and their work among communities, 
policy makers, and other stakeholders; 7) facilitate meaningful debate and action 
about integrating CHWs as formal health sector employees; 8) facilitate 
determination of appropriate career pathways and remuneration for CHWs. 
In the next chapter, I outline recommendations for proactive and effective 
planning, ongoing evaluation, and communication for effective implementation 
using a step-wise approach to ensure success at scale, and appropriateness for 
the resources of a given setting. While these recommendations do not in any way 
guarantee the success of scale-up, they are a first step toward taking this 
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intervention to effective implementation on a broader scale, and using the 
findings of this study to improve public health.   
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CHAPTER 5: RECOMMENDATIONS 
 As low- and middle-income countries (LMIC) experience the 
epidemiologic transition from infectious to non-infectious diseases, the burden of 
cardiovascular disease (CVD) have increased to the point that more than 80% of 
CVD mortality worldwide now occurs in these countries.1,2 Primary prevention 
in the form of screening for the presence of CVD risk factors, e.g. hypertension, 
has been shown to reduce the morbidity and mortality from CVD 226,227 when 
formally trained health professionals such as nurses and physicians apply 
evidence-based, rigorous guidelines in primary health care settings.228 LMIC 
suffer from severe shortages of trained health professionals and screening 
performed by these trained professionals outside of government health care 
clinics is not feasible in these settings.229 Shifting tasks like screening from 
professionals to community health workers (CHWs) has become a popular, 
recommended approach to addressing this health systems challenge, including 
as a recommendation by the World Health Organization (WHO) in response to 
addressing human resource shortages.1,230,231 Despite this, there is little evidence 
for task-shifting of screening for CVD and the parent study in which this 
dissertation was embedded showed that community health workers (CHWs) can 
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be effectively trained to conduct community-based screening for cardiovascular 
disease (CVD) risk using quantitative methods.103  
 Scaling up successful task-shifting programs is therefore a desirable 
strategy to address health disparities and many LMIC have developed policies to 
redesign primary care for those who are dependent on government health care, 
including the three countries studied here.91,93,146,232 Current evidence for scaling 
of task-shifting programs using CHWs in CVD is lacking but evidence from the 
areas of infectious disease and maternal and child health indicate that, while 
successful in encouraging the initiation and uptake of programs,233 program 
expansions often don’t yield the anticipated benefits and are challenging to 
sustain, due to a failure to identify adequate long term resources, especially 
financial.234 
Given that CHWs were successfully trained to screen for CVD in the 
parent study, this dissertation study investigated the potential for scaling the 
intervention to a population level in Guatemala, Mexico, and South Africa. 
Findings from this dissertation identified potential barriers and facilitators to 
scaling efforts and a set of four recommendations are proposed to inform efforts 
to expand the successful intervention.  
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A. Summary of Recommended Approaches to Expanding the Intervention 
Prior to expanding the successful CVD screening intervention, policy 
makers are advised to undertake a systematic assessment of the readiness of their 
health systems for expanding CVD screening to the population level, ranging 
from state to national levels, by shifting this task to CHWs and to design 
implementation plans that: (1) include community involvement throughout, (2) 
incorporate process evaluations at defined stages of implementation,  (3) identify 
individual training components and evaluate the effectiveness of training by 
creating outcome measures linking training to both CHW performance,  and (4) 
link all components of the task-shifting programs to population health indicators 
in order to accurately assess the effectiveness of scaling. Process evaluations 
which are incorporated as components of the implementation plan and executed 
at pre-defined intervals are ideal. I recommend three specific time points for 
performing process evaluations: (1) at the end of a pre-defined run-in period of 
six months after the start of program implementation to provide an opportunity 
to identify and adapt any program processes that are not working in practice, 
and to determine if any key actors who are vital to execution of the 
implementation plans were missed in the initial planning phase; (2) at the 
midway point of the implementation, typically 24 months after initiation, to 
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assess if any further process adaptations are required; (3) a final evaluation 
within six months of the conclusion of the implementation plan to provide an 
overall evaluation of the implementation outcomes. The first two evaluations 
should be conducted internally by teams tasked with this effort and charged 
with oversight at the start of the planning phase. The third evaluation should be 
conducted by persons who were not involved in the implementation design or 
execution, in order to provide an independent audit of the efforts to expand the 
intervention.  
The areas of training, receptiveness of the current health care systems to 
task-shifting to CHWs, and engagement of key actors in the community, 
government, and the health care system are addressed in the recommendations 
that follow. They are designed to provide a framework of operation that can be 
customized across settings with varied characteristics, ranging from risk factor 
distributions to cultural norms. 
The screening intervention was successfully implemented at three 
different sites with different political and socio-economic contexts which impact 
the appropriateness of expanding the intervention beyond the study sites at this 
time. Below I briefly note the features of Guatemala and Mexico that differ from 
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the South Africa site and then apply the recommendations to the South African 
context as an example of applying lessons learned from this study to a real-world 
scenario. An overview of the recommendations is presented in Table 5.1 for 
quick review. While specific audiences for each recommendation are listed, it 
should be noted that there is a large degree of overlap between audiences, which 
is a reflection of the inter-connectedness of all the audiences who have an interest 
in expanding this intervention.  
B. Guatemala and Mexico – Readiness for Implementation 
While the intervention in this study was successful in both Guatemala and 
Mexico, these countries have significant additional barriers to expanding the 
intervention to those who need it the most: the poor, uninsured population. In 
both countries, the main barrier is the continued fragmentation of the health care 
systems. In Mexico 10% of the national health care budget is spent on 
administration, one of the highest rates in the world, taking away from money 
for health services delivery. Over the past 25 years, efforts to provide coverage 
for the population has resulted in a combination of private insurance and three 
different levels of state health insurance plans, all with different sets of benefits 
and providers. Individuals cannot select their own plans – instead it is tied to 
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their employment status and the plans are not connected in any way. 
Guatemala has been trying to recover from the fragmentation of civil war 
which was officially declared over with the Peace Accords of 1997.91 At that time 
most of the available health services for the poor were delivered by NGOs and 
the new national government decided to enter into partnerships with the NGOs 
to continue to provide services. However, that arrangement has broken down 
and Guatemala is now in the process of severing contracts with NGOs with no 
stated plan for filling the health services delivery gap. As of 2015 the government 
still has not defined a primary health care strategy, committed to its 
implementation, or announced plans to move toward universal health care 
coverage for the poor. Rural areas are inhabited by primarily poor citizens and 
there is a severe imbalance of skilled health workers of 25.6/10,000 in urban areas 
and 3/10,000 in rural areas. Quality of care provided by skilled health 
professionals is also poor due to the fact that very few of the health professionals 
speak any of the 22 Mayan languages spoken by 80% of Guatemala’s citizens, 
making communication between provider and patient extremely challenging. 
The absence of adequate provision of services or supplies must be considered as 
a matter of ethics when planning scaling.214  That is to say, if the health system is 
not equipped to handle the anticipated increases in the number of persons 
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seeking care at government clinics when they learn of their elevated CVD risk as 
a result of screening, or does not adequate or consistent supplies of medication to 
dispense to people who are diagnosed with a related condition, e.g. 
hypertension, then scaling the intervention would not be appropriate. Guatemala 
most recently reported a statin-initiation rate of only 5.6% for eligible patients, 
despite the prevalence of hypercholesterolemia ranging from 18% – 60%, 
depending on the definition used.235 From an ethical perspective, it may not be 
appropriate to scale the intervention to the population level if treatment options 
are not available. For these reasons, despite the success of the intervention in this 
study in Guatemala and Mexico, I will focus applying my recommendations in 
the South Africa site. There the government policy is unified, despite funding not 
being guaranteed at the national levels. South Africa is also in the rolling out 
phase for redesigned primary health care and has policy commitments to 
phasing in health insurance coverage for the poor.  
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C. Overview of Recommendations Based On This Trial Experience 
Table 5.1 Summary of Recommendations 
RECOMMENDATION TARGET 
AUDIENCE(S) 
INDIVIDUAL ACTIONS BASED ON 
QUALITATIVE NARRATIVES 
PRACTICE 
IMPLICATIONS 
[1] Prior to scale up 
efforts, embark on a 
campaign to actively 
promote CHWs as 
valuable, competent 
members of primary 
health care provider 
teams who will bring 
sound skills to their 
work and will meet 
clearly defined goals, in 
order to facilitate and 
enhance the integration 
of CHWs into the 
primary health care 
teams. 
Policy makers; 
formally trained 
health professionals 
and their 
professional 
unions/associations; 
managers at the 
provincial and  
district, levels; 
administrative staff 
at health clinics; the 
communities that 
will be served by the 
CHWs; CHWs. 
Health officials tasked with implementing 
CHW programs should describe CHW 
training, quality, and related assessment of 
competencies. 
Articulate expected functions CHWs will 
perform and how training maps to these 
functions. 
Tie training and expectations to overall 
improvement in quality of care provided 
by primary care outreach teams. 
Health facilities staff 
will have clarity about 
CHW roles, 
competencies, and 
work load 
requirements.  
Creates a basis of 
respect for CHW skills 
and training. 
Engender community 
confidence in the 
quality of care 
provided by CHWs. 
[2] Invest in a 
comprehensive, step-
wise implementation 
Policy makers; 
health managers at 
the provincial and 
Create committees with representation 
from all target audiences to oversee all 
stages of planning, evaluation, and 
Creates political and 
social capital on which 
to build initial and 
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RECOMMENDATION TARGET 
AUDIENCE(S) 
INDIVIDUAL ACTIONS BASED ON 
QUALITATIVE NARRATIVES 
PRACTICE 
IMPLICATIONS 
strategy for scaling, 
instead of immediately 
expanding the 
intervention to the state 
or national level. 
 
district levels; 
directors and 
administrative staff 
at health clinics; 
NGO executives and 
supervisors; the 
communities that 
will be served by the 
CHWs; CHWs. 
implementation of scaling efforts.  
Build in evaluations at regularly scheduled 
time intervals to evaluate intervention 
fidelity and effectiveness of the 
intervention. 
Choose sites with adequate resources and 
documented high performance in service 
delivery as first implementers. 
 
 
ongoing support for 
expanding the 
intervention. 
Allows for ongoing 
adjustments to 
processes of 
implementation, while 
also building mutual 
expectations of 
accountability for the 
work being done.  
Creates ownership by 
various participants in 
the process of 
implementation and 
encourages investment 
in successful outcomes.  
[3] Design a generalist 
training program with a 
core curriculum of 
didactic components, 
basic clinical skills, and 
Policy makers; 
health managers at 
the provincial and 
district levels; 
directors at health 
Create core, generalist didactic and skills 
curriculum (centralized/regional delivery). 
Design additional components based on 
community/regional health services 
Creates a core set of 
generalist knowledge 
and skills that serves 
as a basis for 
management of an 
  
224 
RECOMMENDATION TARGET 
AUDIENCE(S) 
INDIVIDUAL ACTIONS BASED ON 
QUALITATIVE NARRATIVES 
PRACTICE 
IMPLICATIONS 
supplementary 
components 
appropriate to the 
community context. 
clinics; nurses and 
physicians at health 
clinics; NGO 
executives and 
supervisors. 
priorities, e.g. TB testing. (decentralized 
delivery) to supplement core curriculum. 
Clearly identify appropriate trainers and 
any training and practice requirements 
related to their eligibility.  
Assign adequate resources to training, 
evaluation, and refresher training. 
Build in dynamic, flexible framework for 
reassessment of training curricula to keep 
up with changing population needs and to 
make sure intervention is relevant and 
appropriate. 
Create pathways for advancement through 
additional training (e.g. use of electronic 
information systems). 
Link training levels to compensation 
packages.  
individual’s health. 
Additional, context-
appropriate training 
prioritizes individual 
community needs.  
 
[4] Identify and 
establish a context-
appropriate 
Department of 
Health Managers. 
Identify optimal supervision model for 
context.  
Creates a supportive 
environment for 
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RECOMMENDATION TARGET 
AUDIENCE(S) 
INDIVIDUAL ACTIONS BASED ON 
QUALITATIVE NARRATIVES 
PRACTICE 
IMPLICATIONS 
management hierarchy 
to create a foundation 
for effective functioning 
of primary health care 
(PHC) teams.  
Health facility 
executive 
officers/directors. 
Health facility 
managers. 
PHC team 
managers. 
Establish strong, supportive supervisory 
relationships between CHWs and selected 
supervisors. 
Establish 2-way communication and 
feedback mechanisms throughout 
management hierarchy. 
Empower CHWs (the front line workers) 
with training, skills, defined levels of 
autonomy, and tools to deal with and be 
adaptable to their environment. 
Empower the ‘street-level bureaucrats’ to 
adapt implementation activities within 
defined boundaries. 
Accountability and responsibility for 
performance needs to be built into all levels 
of hierarchy – promotes common work 
values and credit for success/failures on all 
levels of the system, not just one actor, and 
also builds in expectation of ongoing 
evaluation and adjustments. 
CHWs. 
Supportive supervision 
enhances ability to 
respond to changing 
community needs and 
improves retention of 
CHWs.  
Breaks down barriers 
resulting from poor 
communication and 
resentment of intrusion 
by failure to consult 
key stakeholders. 
Identifies criteria for 
appropriate staffing to 
ensure effective team 
work and good 
outcomes. 
Establish performance 
standards for all team 
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RECOMMENDATION TARGET 
AUDIENCE(S) 
INDIVIDUAL ACTIONS BASED ON 
QUALITATIVE NARRATIVES 
PRACTICE 
IMPLICATIONS 
Some decisions must be made by high-
levels of management and critical issue 
here is that there is a clear, efficient way to 
communicate that to lower levels and 
acknowledgement in an efficient and 
timely manner that the marching orders are 
understood.  
Selection of CHWs and other members of 
teams and management must be informed 
by more than just educational level – ability 
to engage with others, work well with 
others, values greater goals, are all 
important.  
Performance rewards must keep pace with 
workloads to retain high performers.  
members.  
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D. Applying the Recommendations to the South African Context 
RECOMMENDATION 1 
Prior to scale up efforts, embark on a campaign to actively promote CHWs as 
valuable, competent members of primary health care provider teams who will 
bring sound skills to their work and will meet clearly defined goals, in order 
to facilitate and enhance the integration of CHWs into the primary health care 
teams. 
This study highlighted the confusion about the roles, responsibilities, and 
value of CHWs in both the communities they serve and the health care system in 
which they are deployed. Promotion of CHWs as assets to the population and 
the health care system will facilitate the integration of programs using CHWs 
into existing and new primary health care settings. Zulu and colleagues explicitly 
identified the promotion of CHWs by politicians and other trusted actors in 
health care settings as a means of conveying “legitimacy, credibility, and 
relevance”.166  Clear identification of the roles, responsibilities, and expectations 
of CHWs also served to improve the receptiveness of formally trained health 
professionals to the inclusion of CHWs as part of primary care provider teams.56 
Support for these steps were provided by this study in both the CHW focus 
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groups and key informant interviews at all study sites in the form of a clear 
expression of the desire for clarity regarding these concerns from policies 
regarding CHW integration, education about the quality of training provided to 
CHWs, clear understanding of how CHWs would impact the work environment 
and responsibilities of current health professional staff at clinics, and how 
performance of CHWs would be measured. Unions or associations of formally 
trained health professionals, e.g. nurses, in particular, should be targeted to 
improve the understanding of CHWs, their training, and their expected 
improvement of the overall quality of care provided by primary health care 
teams. Government legislation has supported bodies such as the South African 
Medical Association, the Health Professions Council of South Africa, and the 
South African Nursing Council as being the legitimate representatives for 
formally trained health professionals. In addition, government has also made 
policy and fiscal commitments to training more physicians and nurses through 
increases in accredited nursing programs and increased enrolment in medical 
schools.  
These steps have not assuaged the fears of these health professionals 
regarding the impact of proposed changes in primary health care on the 
perceived quality of their work. One study found that the receptivity to CHWs 
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by the supervisors, often nurses, at clinics was as important as training when it 
came to the effectiveness of the deployment of the CHW program.236 In the most 
recent National Department of Health annual report, it is noted that physicians’ 
concerns about how conditions at government clinics (which include the 
utilization of CHWs) would impact the quality of the care they are able to 
provide, is specifically noted as a factor in the difficulty and delay in negotiating 
the General Practitioners (GPs) contracting program. This program recruits 
physicians in private clinics to serve at public health care clinics for a proportion 
of their work time. The report further notes that physicians at some clinics were 
surprised by the high standards of care at some of the clinics, which reportedly 
has induced more physicians to enroll in the contracting program.237 Educating 
formally trained health professionals about the value of CHWs and the quality of 
their training would help to facilitate attracting GPs to programs such as this 
and, in so doing, improve the quality of care provided at government clinics by 
increasing the levels of physician staffing. 
Communities expressed feelings of both trust and distrust of CHWs, 
based on the evidence.54,105,238 Trust is engendered by the knowledge that CHWs 
understand their way of life and are respectful of their values,239 while distrust is 
fostered when the perception is that the CHWs are poorly trained or are 
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instruments for imposing an external agenda, such as deliberately infecting 
children with HIV through the testing process for malaria in Uganda.44 The 
proactive promotion of CHWs as assets to both the communities and to the 
health care system prior to implementation of scaling efforts can increase the 
potential for success.    
RECOMMENDATION 2: 
Invest in a comprehensive, step-wise implementation strategy for scaling, 
instead of immediately choosing to expand the delivery of the intervention to 
the state or national level. 
Selecting a model for scaling in the South African context 
Despite the availability of various models to guide implementation, they are not 
routinely used in preparation for scaling, or for evaluating the effectiveness of 
scaling efforts in LMIC. Milat and colleagues found that there were eight widely 
used models/frameworks guiding the scaling up of interventions in a review of 
over 160,000 published articles.240 The WHO ExpandNet model241 provides nine 
steps for planning effective scaling strategies, ranging including increasing 
organizational capacity to accommodate scaling up, assessing the environment to 
proactively plan effectively for scaling up, and identifying strategies to support 
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institutions as part of scaling. Kohl and colleagues developed the Scaling Up 
Management (SUM) framework in the reproductive health setting and its three 
primary components are “developing a scaling plan, establishing the 
preconditions for scaling up, and implementing the scaling up process based on 
identification of factors  that can promote sustainability.”242 This model 
incorporates assessments of viability for scaling based on starting with where 
you are – that is, working with what is already in place in the current health 
systems context. It also incorporates explicitly defining organizational roles and 
environments in assessing the readiness of the organizational environment (i.e. 
the health system) for scaling. Importantly, it also requires asking what the 
alternatives are to scaling, based on the given context. In short, it is a strategic 
implementation using many of the constructs of the CFIR framework which was 
used to guide the qualitative analyses in this study. Based on the findings in this 
study, I recommend that a comprehensive, step-wise implementation plan based 
on the SUM model be used approach scaling considerations and implementation. 
Such plans should include: (1) an initial assessment of the readiness of the health 
system to accommodate scaling focusing on organizational capacity at clinics to 
take on increased patient loads, provide effective and adequate supervision of 
CHWs, to implement effective management of clinical goals such as having 
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enough medication stock to allow for initiation of treatment for newly diagnosed 
patients; (2) identification and inclusion of key actors, especially community 
representatives, at all phases of the implementation plan; (3) sequential process 
and outcome evaluations at appropriate time intervals as defined earlier in this 
chapter in order to assess and ensure the maintenance of quality and fidelity of 
the intervention; (4) incorporate environmental factors such as availability of 
adequate spaces for CHWs to conduct their duties in clinics and incorporating 
the impact of anticipated seasonal weather events into planning timetables for 
CHW training, as well as determining appropriate performance goals; and (5) 
committing adequate resources for training of CHWs,  ongoing assessment of 
skills and refresher training, and monitoring and evaluation of programs 
incorporating CHWs. All these steps align with the goal of ongoing 
measurement of the quality of the multiple components of the intervention being 
scaled.    
South Africa has developed programs which are already in place or being 
piloted, ready to be used to enhance effective implementation and expansion. 
The specific programs are noted in the discussion below. 
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System Readiness  
Responses at the system level are necessary, since even in settings where there is 
an urgent need to address CVD at the population level, expansion of the 
successful screening intervention may fail if the existing health care system is not 
equipped to handle the resulting increase in patient load at clinics following 
referral of high risk patients or if adequate supplies of indicated medications 
required for treatment are not available. Often, successful interventions are 
scaled without adequate provision to increase the health system’s resources to 
meet increased demand on personnel and of supplies that result from scaling.  
Infrastructure as a resource is critical to successful scaling. Specifically, the 
infrastructure to support data collection and appropriate use of data in the 
management of patients is critical. In the parent study of this dissertation, the 
existing record-keeping systems were inadequate and prevented study 
coordinators from effectively determining study outcomes for persons who were 
referred to health clinics for assessment by a nurse or physician.104 Good 
information systems have been identified as a key component of successful 
scaling of CHW programs96 and providing adequate training of CHWs (?) for 
competency in handling data is also essential.243 Successful scaling will require 
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proactively assessing the current state of medical records and planning 
appropriate responses to ensure readiness for implementation. Depending on the 
context, appropriate responses may range from paper records to electronic 
records.   
 In 2014 the national government identified 10 districts in which to pilot 
programs designed to serve as incubators for developing high quality care as 
part of the proposed development of National Health Insurance (NHI) coverage 
for those dependent on government health care by 2030.237 The clinics in these 
pilot districts in 7 of the 9 provinces and were chosen due to a mix of high 
population coverage and high levels of poverty. Clinics in the pilot districts are 
being targeted in the government program to create Ideal Clinics (IC) where the 
quality of care is being designed to meet the standards of care laid out in 
government health care policy. I would recommend that these clinics in these 
pilot districts are chosen as sites for the first wave of expanding the intervention. 
Clinics here have higher levels of resources than the average government health 
care clinic; have greater levels of resources related to the overall strategy to 
improve the health care system through infrastructure development; higher 
levels of physician staff; re-engineering the primary health care system through 
the introduction of the primary health care (PHC) outreach teams that include 
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CHWs; are focused on improving quality of health services. In addition to the 
General Practitioners (GPs) contracting program mentioned earlier and the 
implementation of the PCH outreach team model, improving the quality of 
health care services have been tackled through improving infrastructure that 
enhances quality of care. National Health Normative Standards Framework for 
eHealth has been successfully piloted at 700 clinics in these districts237,244. This 
program specifically targets the implementation of electronic systems for record 
keeping and surveillance, designed to create high quality of care through ease of 
access to electronic medical records and reporting systems. The constant 
spotlight on these districts and their clinics also creates a high profile for any 
programs implemented there, as well as creating high expectations for 
performance.  
 The government has also completed a successful pilot of an electronic 
surveillance system at 39 hospitals to monitor drug stock to ensure reduction of 
drug stock-outs.237 The Central Chronic Medicine Dispensing and Distribution 
(CCMDD) program covering chronic prescriptions is part of this electronic 
surveillance system and the pilot program is planned for rollout to a national 
level in the next year. When the intervention is successfully expanded at these 
sites, the anticipated consistent availability of chronic and other medications 
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covered in the pilot program should act as a positive incentive for patients to 
consistently seek care at the clinics. There is also planned expansion of another 
pilot program that created dedicated days and queues for prescription pickups, 
resulting in reduction on patient wait times and eliminating the assignment of 
clinical time with nurses to patients who just need refills. This system 
improvement should allow for more efficient use of limited nurse clinical time, 
increasing overall efficiency of serving patients. Combined, these features make 
for implementation settings that have a high probability of success due to the 
existing infrastructure and resources.  
Identify Key Constituencies and select individuals to serve as active promoters 
(champions) of the intervention and scaling efforts  
A recent pilot implementation of the primary health care (PHC) provider 
outreach teams model, based on the established policy for redesigning PHC in 
South Africa, is a good case study of comprehensive planning for 
implementation and the lessons learned as a result of good planning.207 The 
province where the study was conducted, the North West Province, already had 
a history of strong commitment to improving primary health care for its 
population. From the outset, the identification and engagement of key 
community and health system partners, ranging from traditional healers to 
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development partners, provided critical support for the project.245  Moreover, 
these partners were involved in all phases of the implementation process 
(planning, implementation, evaluation). These partners took ownership of the 
project and had a high level of knowledge about the program, creating a 
readiness for implementation.207 A formative evaluation of the program in the 
form of a rapid assessment identified one key constituency that had been 
overlooked during the planning phase and needed to be considered moving 
forward: facility managers. These managers were not happy with the reallocation 
of existing nursing staff to the program, without consulting them about the 
potential impact of the nurses’ absence on clinic functioning. Additionally, the 
lack of space at these clinics for CHWs and their equipment highlighted 
deficiencies in the built environment, leading to further unhappiness from the 
facility managers. These managers are the “street-level bureaucrats”82,198,246 who 
are in a position to influence the success of the intervention and whose 
engagement and support are critical to scaling. Data from this study supports the 
influence of these street-level  bureaucrats across all study sites, with their 
impact being felt in various ways, ranging from refusal to acknowledge CHWs in 
the clinic, to a facility manager in South Africa refusing CHW entry onto clinic 
grounds.  
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In the case of scaling up a CHW program to screen for CVDs, the key 
constituencies we’ve identified in the three countries studied include:  
government officials at the department of health who are in charge of policy 
implementation; directors and supervisors at the non-governmental 
organizations (NGOs) in Guatemala and South Africa and the health clinics in 
Mexico; clinic directors; physicians and nurses at the health clinics.. 
Government officials influenced the perception of the viability and value 
of the program at the district/municipality and provincial/state levels. In this 
study the perceptions of the program were enhanced by government officials 
who understood the link between the high burden of chronic disease and 
screening, as well as the value of task-shifting from health professionals to 
CHWs. In South Africa the Chief Director of Health Programs for the province of 
the study site holds an assigned seat on a committee at the center at the 
University of Cape Town which was the administrative home of the study and 
advocated for the intervention and the use of CHWs as a result of her 
involvement and intimate knowledge of the study.  
The strong influence of clinic directors at the South Africa site was seen by 
both their receptiveness and hostility to study staff and CHWs on the grounds of 
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their facilities. At two clinics the clinic directors prohibited any entry to the clinic 
grounds, despite the permission obtained by the study from the provincial 
department of health to access the clinic and work with its staff.  
Physicians and nurses at the clinics set the tone for acceptability of not 
only the presence of CHWs but their acceptance as legitimate members of the 
health care system. Again, the tone depended on the individual provider 
attitudes toward CHWs and their understanding of the roles and value of the 
work done by CHWs.  
As highlighted under recommendation 1, explicitly educating all these 
constituents about CHW training, their value as members of health care teams, 
and the quality of work they deliver are critical to creating positive engagement 
with them.   
Finally, the CHWs as constituents should not be overlooked. Recently 
CHWs in the Northwest Province aligned themselves with the National 
Education, Health and Allied Workers Union and embarked on a strike for 
reasons that will be covered later in recommendation 3.165 It is important to note 
here as acknowledgement that CHWs recognize the value they bring to the 
health system and are keen to establish their rights as workers. As such, they 
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represent an important constituency.  
Integrating Ongoing Evaluations 
The evidence shows that integrating ongoing monitoring and evaluation 
practices can serve as a performance incentive for CHWs.190 Supportive 
supervision that strikes a balance between oversight and autonomy within well-
defined boundaries results in improved performance as it demonstrates to the 
CHW that s/he is trusted by the supervisor to do their job.107  
Environmental Factors 
Seasonal weather patterns that include episodes of extreme conditions such as 
flooding inform the working conditions for CHWs. At the South Africa site 3 
weeks of rain and flooding kept CHWs from screening community members in 
their homes due to inaccessible roads, etc. These weather patterns should be 
incorporated into overall implementation planning as a predictable factor 
affecting CHW work load and performance. The infrastructure at clinics in South 
Africa should also be factored into the ability of CHWs to meet their work load 
expectations. Currently, many clinics do not have enough space or efficient space 
utilization to accommodate dedicated spaces for CHWs to conducti their work. 
However, the Integrated Chronic Disease Management program tool kit has 
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specific recommendations for how to improve space usage using process flow 
and can be used for this intervention scaling efforts as well.188  
Committing Adequate Resources for Training of CHWs 
The commitment of adequate resources – fiscal, human resources, infrastructure 
– is critical for sustaining scaled interventions.111 Despite the overall success of 
the effective implementation of the case study in the North West Province in 
South Africa, lack of funding to sustain the intervention at scale was identified as 
a primary concern.207 In this study, the lack of feedback about specific financing 
mechanisms to support scaling, was surprising, despite the open-ended nature of 
the key informant interview guide questions and good evidence on the 
importance of financing in scaling efforts.111  There were two open-ended 
questions that were designed to capture concerns about financing: 
6. Given the government’s plan to integrate CHWs into the new primary health 
care teams, what resources or support structures do you think the government 
would be required to provide?  
8. Is there anything that we have not covered during our time together that you 
believe is important for us to know about CHWs, working with CHWs and the 
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government’s plan for redesigning the primary health care system and scaling up 
programs like these? 
 The lack of feedback regarding financing likely reflects a resignation to 
inadequate funding being a reality of the study settings. The impact of 
inadequate human resources on sustainability has been well documented in the 
evidence and inadequate remuneration packages have been repeatedly found to 
significantly contribute to CHW attrition.50,111,183,190,247–249  
 Gaziano and colleagues conducted a cost-effectiveness analysis of the 
intervention and found that it was cost-effective for both the paper-based version 
of the CVD risk assessment tool143 and the mobile application version of the tool 
utilized in a small pilot by Surka and colleagues.144 The implementation plan can 
therefore account for real world costs and effectiveness when expanding this 
intervention in South Africa.    
RECOMMENDATION 3:  
Design a generalist training program with a core curriculum of didactic 
components, basic clinical skills, and supplementary components that are 
appropriately customized for the community context. 
 This study demonstrated that the training as designed was effective at 
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increasing the CHWs’ content knowledge of CVD, teaching of basic clinical skills 
(blood pressure, height, and weight measurement), and incorporating ethical 
conduct into study activities. The evidence regarding training of CHWs shows 
that training is not typically evaluated independently of program outcomes234 but 
that effective training is key to the success of CHW programs.219 This enhanced 
training should include:  
(1) content knowledge of CVD and its risk factors; (2) the relationship between 
CVD and diabetes; (3) treating community members with respect required by 
social norms for the community during screening; (4) understanding and 
applying ethical principles in recruiting, screening, and informing community 
members of the outcome of screening; (5) maintaining confidentiality; (6) 
maintaining and managing data collection forms for community members; (7) 
participatory learning elements that reinforce all elements of training; (8) 
evaluation of content knowledge at regularly defined time points through testing 
and use of testing modalities that are culturally and contextually appropriate; (9) 
evaluation of practical skills at regularly defined time intervals. 
Core, generalist training and the integration of additional, context-specific 
modules 
The first recommendation for training is that a standardized, core 
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curriculum be combined with optional components that can be customized to 
adapt to individual contexts for maximum effectiveness of training overall. This 
study provided evidence that standardized training using a participatory 
learning strategy is effective. In addition, this study also employed additional 
practical components that were tailored to the cultural norms of the individual 
sites, e.g. cooking demonstrations by nutritionists in Mexico, where traditional 
meals were prepared in healthier ways. The importance of the influence of local 
contexts on performance of CHWs was noted by Kok and colleagues and 
adapting training to include local context follows as a logical extension.250  
The training model implemented in Iran since 1979 serves as an example 
of a program that integrates standard training in content, application and 
strengthening of basic clinical skills through placement in village health clinics, 
establishing and developing strong relationships between trainers who also serve 
as supervisors of CHWs, and continuous improvement of training content and 
structure.251 This decentralized training system provides residential training over 
a 2-year program with clinical placements, provides housing and stipends to 
students in the program, limits the number of trainees to 7–15 students annually 
to ensure high quality training experiences, and social events which are designed 
to allow students to develop interpersonal and communication skills. 
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Additionally, trainers are full-time employees of the health care system who are 
required to have at least 3 years of work experience in a district-level clinic, a 
tertiary qualification in a public-health related field, and must undergo 1 month 
of teacher training which includes placement in rural health clinics. This model is 
too ambitious for the South African context at this time, where training and 
integration of CHWs into primary care has only actively been rolled out since 
2011. Yet, it highlights two issues that should be kept in mind when rolling out 
training at a greater scale in South Africa: 
First, the selection and training of the trainers themselves have to be considered 
beyond the current assumption that current nursing education will prepare the 
registered nurses who will manage the CHWs in the primary care outreach 
teams to train CHWs. Nursing education in South Africa does not currently 
include formal teaching skills and teaching trainee nurses in clinical settings 
requires a different set of skills from training CHWs. It would be prudent to 
incorporate a minimal teaching skills module, much like the 1-month teacher 
training in the Iranian model, into the South African nursing programs curricula 
moving forward and, in so doing, equip the current cohort of new nurses with 
the necessary teaching skills to fulfill the designated role of trainer to CHWs over 
the longer term. In the meantime, most training of CHWs in South Africa has 
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been provided by the non-governmental organizations (NGOs) contracted to 
provide health services with CHWs, and they have the historical experience with 
CHW training. Engaging these NGOs in a thoughtful way to provide additional 
training partners to nurses would be useful in training delivery overall, based on 
our observations in this trial. NGO staff would offer the experience of not only 
working with CHWs from given communities but also the cultural competency 
that comes from their work with the communities.  
The second issue is whether or not core training should be separated from 
additional training modules based on health care needs that vary by context. If 
so, would it be more efficient to offer core and additional training modules 
separately? Currently, the implementation of training for CHWs in the primary 
health care improvement plan (Phase 1) has offered four 10-day training 
workshops per province at a central location to train a total of 120 CHWs. While 
this training is designed to cover the core competencies required by the CHW 
training program, it does not allow for the addition of training modules (didactic 
or practical) that is appropriate to the different contexts in each province. For 
example, if malaria is of concern in the Limpopo province but not in the Western 
Cape, it would make sense to add a module for rapid diagnostic testing for 
malaria to the Limpopo training. However, adding it to the generalist, core 
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curriculum would not be useful. When there are such different, context-specific 
additional health care issues that will affect health services delivered by CHWs, 
decentralized, short training modules should be offered to supplement the core 
training provided at central locations in order to best serve individual 
community needs.  
Regular content testing as part of training and ongoing assessment 
beyond training offers several advantages. First, it allows a clear way to connect 
performance metrics for CHWs to training. If content knowledge cannot be 
effectively processed and maintained by the CHW during training, then s/he 
may not be a good candidate for the position. This will, in turn, allow for 
reassessment of selection criteria for CHW candidates for training, where 
appropriate. Secondly, demonstrating long-term retention of content knowledge 
is a way of validating the CHWs’ ability to learn complicated material (i.e. the 
quality of the training) to those who are wary of the quality and value of their 
training(e.g. nurses and physicians). Third, it provides a means to track the 
fidelity of the training program over time, especially in places like South Africa 
where traditional and alternative medicine are strong influences in society. It will 
complement government policy and training efforts to integrate these traditional 
practices into the overall health care system in ways that do not compromise 
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conventional health care services.252–254  Attrition of content knowledge over time, 
as indicated by regular testing, will also be an indicator of the importance and 
frequency of refresher training. Currently the national program for 
implementation of CHW training does not address retraining.255 Fourth, 
demonstrating competency in acquiring content knowledge through testing can 
directly impact the acceptance of communities of CHWs themselves and the 
programs that utilize their services. A study by Mukanga and colleagues in 
Uganda found that the acceptability of rapid diagnostic testing for malaria was 
directly affected by the community’s perception that the CHWs were properly 
trained in understanding the disease and delivering the intervention.44 Using 
content demonstrated content knowledge proficiency through formal testing can 
be used by health care providers to promote the acceptability of CHW-led 
interventions.  
These aspects of training contribute an appreciation of the value that 
CHWs bring to their programs, joint ownership of programs with supervisors, 
and collaborative supervision with constructive feedback - all factors that have 
been noted to be critical in the success of programs using CHWs.209  
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Teach core set of basic clinical skills to be used for general health monitoring 
that can be applied horizontally across multiple disease areas 
The second recommendation for training is to teach CHWs a core set of 
basic clinical monitoring skills that are indicators of symptoms for multiple non-
communicable diseases so that they can track risk factors during already existing 
home deliver services: measuring blood pressure, weight, basic medical history. 
This data can readily and easily be incorporated into home visits and create a 
linkage between CHWs and their clinic supervisors for both reporting those at 
risk for new diagnoses and monitoring treatment for those being managed at the 
health clinics – create continuum of care with CHW as the community connector. 
Such linkage has been cited as a key component in the design of successful CHW 
programs181 and failure to provide such linkage results in CHWs not having 
adequate resources on which to draw at clinics, setting them up for failure.58,256 In 
practice, this would require regular meetings between the CHWs and their clinic 
supervisors to review the forms on which data is captured. In the parent study of 
this dissertation, individual screenings took approximately 36 minutes and 
training to use the tool took 12.3 hours (out of total training time).103 Colleagues 
in South Africa then applied the same training used in this study to train CHWs 
to use a (non-smart) mobile phone version of the risk tool, resulting in a 
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reduction time for training in the use of tool to 3 hours and individual screening 
times to 21 minutes.144 In the past year the South African department of health 
has allocated 800 mobile phones to CHWs to capture data for reporting and to 
improve turnaround times for providing individual home visits.237 Adding the 
training and intervention for the mobile phone application to the core CHW 
training curriculum will be advantageous to screening for CVD. The core clinical 
skills – measuring blood pressure, height, weight, calculating BMI – can be 
applied horizontally across multiple disease areas for general assessments of 
health. These skills will prepare CHWs for Phase 2 of the national CHW training 
program which requires CHWs to be “.introduced to protocols, guidelines and 
assessments and screening for prevention and management of chronic 
disease.”255 
Consider creating additional career advancement opportunities through training 
CHW career development through increased training opportunities 
should be considered in the context of training for long-term planning purposes. 
This study showed that CHWs felt they were not adequately remunerated for 
their skills because the training they received was not part of a certification 
process. They also expressed that the lack of official acknowledgement of the 
skills gained by them resulted in a lack of respect for their training. In South 
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Africa there is currently no pathway to formal certification for CHWs that is akin 
to a nursing or medical degree but the government has undertaken a formal 
process to review the qualifications it would require to define CHWs as a 
registered occupation.255 While no timeline has been determined for this review 
to be finalized, as mentioned earlier, CHWs recognize their value to the health 
care system and are leveraging strikes to force the government to address their 
grievances which includes payment of stipends (often paid infrequently or at a 
lower rate than committed to by the government), development of skills, and 
failure to incorporate them as formal government employees.  The strike serves 
as a warning of the impact of the failure to apply recommendations for 
certification and professional development for health workers in LMIC to lay 
health workers257 despite the human resource shortages being at critical levels.229 
Certification of CHWs in the United States leads to formal recognition of their 
work and allows their work to be billable services from insurance providers.258 
The South African government is also exploring hybrid models of public-private 
insurance as part of the National Health Insurance development and the US 
model of certification as a mechanism to justify billing for services could serve as 
leverage to justify certification of CHWs in South Africa, and also serve as a 
potential source of revenue for CHW training long term. The strikes also 
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demonstrate the recognition by CHWs of the direct link between training, work 
load, and compensation. The evidence shows that optimal compensation is not 
simply higher levels of monetary remuneration but, rather, it is a mix of 
compensation formats that vary by cultural context.247 Linking additional 
training to compensation and certification may be an effective way to increase 
CHW satisfaction with their work and career opportunities in the health care 
system in South Africa.  
Increase resources allocated to training 
 The South African national Department of Health (DoH) only committed 
to providing resources to cover trainer salaries, training material, basic 
equipment, and supplies to conduct 20 CHW training workshops for 500 trainees 
in 2011 (Phase 1), charging provinces with coming up with funds to cover the 
remaining aspects of training. Inadequate funding for training has resulted in the 
training targets for Phase 1 not being met. In the 2014–2015 fiscal year, the 
national budget for health allocated only 1.2% of total personnel expenditures for 
training in primary health care and only 1.7% of total salary expenditures were 
allocated to health workers in the least skilled segment of human resources.237 In 
provinces like the Western Cape, significant proportions of training funds 
(24.9%) were allocated to training health professionals in 2015, unlike the limited 
 253 
resources provided for CHW training. If resources for CHW training are not 
increased, then the target of training 700,000 CHWs over the next decade will not 
be met and the human resource shortages in primary health care will continue.   
 
RECOMMENDATION 4:  
Identify and establish a context-appropriate management hierarchy to create a 
foundation for effective functioning of primary health care (PHC) teams.  
Consistent with other evidence, this study found that integration of 
CHWs with staff at government clinics was challenging. Management structures 
play a significant role in the way in which work environments respond to 
change. While the evidence is mixed as to which management structure 
(hierarchical vs. flat) is ideal, I would recommend a flat management structure259 
for primary care outreach teams in South Africa. In the absence of adequate 
levels of financial resources to meet the great downward pressure to implement 
the new primary health care model in South Africa, I would recommend creating 
more effective management hierarchies at government clinics, as well as between 
clinics and higher levels of management at the district and provincial levels of 
departments of health, to create effective team dynamics. This recommendation 
is designed to leverage the power leveraged by different actors in the primary 
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care environment, and the greater program to implement CHWs into the health 
care system, in a way that is reciprocally supportive. The creation of a strong 
foundation for team work at the clinic level in in this way has the potential to 
perturb the hierarchical order by fostering strong performances within clinics 
even in the face of inadequate resources. Lehmann and colleagues found that 
leveraging power – whether it be through budgetary discretion or withholding 
services – by an individual has very limited impact on policy outcomes but that 
the cumulative impact of many individuals leveraging their power could render 
a policy effectively useless in practice.260 The authors further noted that a keen 
understanding of the complexity of the realities of the implementation 
environment could be leveraged by managers to ensure or restore the 
effectiveness of policy.  
 The flat model of management allows for multiple opportunities to create 
positive interactions and reinforcement of shared practice values within primary 
care provider teams in the South African context.  
Adopt a supportive supervision model 
In the redesign of primary health care, many LMIC are assigning 
supervisory duties to nurses at the health clinics. However, standard nursing 
education does not include management training 56 or cultural competency.64  
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Supervision models that are best suited to individual context should be selected. 
A review of supervision in LMIC by Hill and colleagues208 found that quality of 
supervision was more important than frequency, with strong evidence for 
supportive supervision models. I would recommend the supportive supervision 
model for the South African context as it is consistent with the principles of 
quality health care for all as envisioned in the National Development Plan.146 The 
supportive supervision model is defined as: 
“…a process of helping staff to improve their own work performance 
continuously. It is carried out in a respectful and non-authoritarian way with 
a focus on using supervisory visits as an opportunity to improve 
knowledge and skills of health staff. Supportive supervision encourages open, 
two-way communication, and building team approaches that facilitate 
problem-solving. It focuses on monitoring performance towards goals, and 
using data for decision-making, and depends upon regular follow-up with staff to 
ensure that new tasks are being implemented correctly.”261 
In settings where successful, rapid scaling of CHW programs has taken place, the 
system of supervision has played a central role. For example,  the Brazilian 
Family Health Systems required  and paid nurse supervisors to spend at 50% of 
their time devoted to CHW supervision.211 While effective, this time in 
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supervision may not be feasible in all contexts, especially in those with low 
human resources. Alternate supervisory structures utilized in programs such as 
the Millennium Villages Project in Kenya and Ethiopia, identify the best 
performing CHWs for supervisory positions (Senior CHWs).214 These senior 
CHWs, in turn, report to CHW managers and health coordinators at individual 
clinics, strengthening links between CHWs and upper management, and 
between village clinics and district leaders. The evidence shows that the most 
successful supervisory approaches are those that avoid the Western model of 
top-down supervision208 and which incorporate 2-way communication214. 
Overall, there is very little evidence assessing the impact of the training received 
by supervisors on the outcomes of CHW programs190,208 so it may be prudent to 
explicitly identify outcome measures to assess the effect of supervisor training on 
the outcomes of CHW programs in the planning and evaluation stages of 
implementation plans. A metric for assessing the impact of supervisor training in 
this study could be comparing calculation of BMI and resulting CVD risk by 
CHWs and nurse supervisors who assess the patient when s/he schedules a visit 
at the clinic after screening by the CHW. If, as we found in South Africa, the 
concept of BMI was not included in the nursing curriculum for the NGO 
supervisors, then discrepancies or disagreements over the CVD risk for 
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individual patients should come to light in the initial planning and evaluation 
stages. Appropriate responses to such deficiencies would be to provide parallel 
training for the supervisors in the areas where they are lacking as part of 
implementation preparation.  
It is also important that the effectiveness of the supervision itself be 
evaluated as part of overall evaluations since failure to do so has been shown to 
result in a complete breakdown of supervision structure and effectiveness.262    
Creating clear outcomes and performance metrics for CHWs 
The creation of clear outcomes and performance metrics for CHW performance 
are recommended. Examples of these include measuring content knowledge 
levels as we did in this study and in Nepal where CHWs (peer educators) were 
trained to deliver information about HIV and AIDS.263 Adherence to treatment 
guidelines can also be used to assess CHW performance. 264 Concretely linking 
these metrics to CHW performance will demonstrate to communities that CHWs 
and their programs have value and also demonstrate to health professionals that 
CHWs add value to provider teams when expectations and roles are clearly 
defined. The evidence shows that the failure of nurses to understand CHW roles 
creates tension and can result in nurses feeling threatened by the community 
expertise that CHWs provide.56 Creation of metrics should also consider climate 
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and safety issues, providing moderation of expectations of the level of work that 
CHWs can complete.205,265,266 As we saw in this study, extreme weather can impact 
the CHWs’ ability to deliver health services and planning efforts should provide 
for these factors by (1) factoring in expected, seasonal extreme weather into 
calculation of work load for CHWS and, (2) scheduling training – new or 
refresher – for periods when inclement seasonal weather is expected to keep 
CHWs from working safely in the communities. High work load can lead to 
lower motivation and poorer performance190 which, in turn, could cause 
supervisors to view CHWs negatively as well as influencing retention of CHWs 
and population health outcomes. Incorporating weather patterns into planning 
will help reduce the amount of time that training may take away from service 
delivery by the CHWs.  Finally, CHWs are motivated by more than just financial 
compensation. Jasckiewicz and colleagues found four elements that serve as 
motivation: 
appropriate workload, supportive supervision, availability of supplies and 
equipment, and respect from the community and the health system.216 The 
recommendations reflect the importance of all these elements, and their inter-
connectedness in ensuring the successful implementation of programs that 
utilize CHWs.  
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E. Summary  
 In the context of high burdens of CVD morbidity and mortality, scaling 
this intervention could yield significant population health outcomes. Yet, the 
larger body of evidence for integrating CHW programs into primary health care 
systems argues that any efforts to scale should proceed methodically and in a 
step-wise fashion. Implementation plans and activities would benefit from 
conducting proactive needs assessment of the community to ensure scaling 
aligns with community needs, early identification of active promoters 
(champions) of scaling efforts at all levels of the community and health system, 
and ongoing inclusion of these champions in all stages of planning, evaluation, 
and implementation of scaling efforts. In this study we found that creating 
environments for successful expansion of the intervention requires paying 
particular attention to CHW training. It is the core element that links the policy 
to incorporate CHWs into primary care health delivery teams to successful 
integration of CHWs as full and respected members of health teams in the health 
care system. Training provides legitimacy to the training and abilities of CHWs, 
inspiring confidence in their inclusion in health teams, and provides a link to 
potential career paths. Finally, it also allows for the creation of metrics designed 
to explicitly link components of CHW programs to health outcomes.  
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